Section 3 — Supplemental Calculations

Storm Sewer Calculations

Homestead Developers, LLC
Homesteads at Hillview
Eastview Drive and Upper Shelbyville Road
City of Franklin, Indiana

Submitted:
July 12, 2018

'
CROSSROAD
ENGINEERS, PC

CrossRoad Engineers, PC
3417 Sherman Dr.
Beech Grove, IN 46107
Phone No.: (317) 780-1555
Email: gilko@crossroadengineers.com




Section 1: Pipe Sizing Calculations

Pipe Sizing Summary

The Rational Method and Manning’s Equation were used to size the pipes to convey the peak
runoff from the 10-year storm. The TR-55 Method was used to calculate the Times of
Concentration. The Inlet Basin Map, pipe sizing calculations, and time of concentration
worksheets are included within this section. Additionally, the inlet basin maps for Sections 1 &
2 are also included for reference of how those sections were designed to accommodate portions
of the Section 3 development.



Hillview - Section 3

Pipe Sizing Calculations

Pipe Data Inlet Watershed Data Contributing Watershed Data Pipe Analysis
. . Runoff Runoff Total . Rainfall | Manual Total Time in | Total Time of . Total Pipe .
Structure | Downstream | Length .P|pe Pipe Invert | Mannings | Catchment Coefficient Catchment Rur'lo'ff Catchment Coefficient| Area Comrfo.sue Te Intensity | Input Flow | Q=CiA Area Rur.lo.ff Upstream | Concentration Intensity Pipe | Capacity Plpe. % of Full
Diameter . Slope | Number |Area (ac) Area (ac)| Coefficient |Area (ac) Coefficient . . Coefficient . | Velocity Flow
Structure () (in) Material (%) n Impervious c Grass |[C Grass| Residence c A C (min) (@) Q (cfs) A C Pipe Te (in/hr) Flow Qmax (ft/s) Capacity
Impervious Residence| (ac) in/hr (cfs) (ac) (min) (min) (cfs) (cfs)

Str. 202 Str. 203 26 12 RCP 0.40 0.012 0.086 0.850 0.033 0.20 0.223 0.45 0.343 0.53 8.94 5.80 - 1.04 0.343 0.526 0.50 15.15 4.54 0.82 2.44 3.11 33.51%
Str. 203 Str. 213 151 15 RCP 0.42 0.012 0.086 0.850 0.039 0.20 0.155 0.45 0.280 0.54 9.62 5.59 - 0.84 1.260 0.490 0.14 15.29 4.52 2.79 4.53 3.70 61.60%
Str. 204 Str. 202 133 12 RCP 0.82 0.012 0.000 0.850 0.000 0.20 0.637 0.45 0.637 0.45 14.65 4.62 - 1.32 0.637 0.450 N/A 14.65 4.62 1.32 3.49 4.45 37.90%
Str. 205 Str. 206 26 12 RCP 0.40 0.012 0.108 0.850 0.069 0.20 0.251 0.45 0.428 0.51 8.06 6.07 0.11 1.44 0.428 0.511 N/A 8.06 6.07 1.33 2.44 3.11 54.37%
Str. 206 Str. 213 4 15 RCP 0.40 0.012 0.106 0.850 0.071 0.20 0.237 0.45 0.414 0.51 11.25 5.25 0.00 1.11 0.842 0.510 0.14 8.20 6.02 2.59 4.42 3.61 58.50%
Str. 207 Str. 208 26 12 RCP 0.40 0.012 0.061 0.850 0.024 0.20 0.267 0.45 0.352 0.50 10.19 5.44 - 0.96 0.352 0.503 N/A 10.19 5.44 0.96 2.44 3.11 39.44%
Str. 208 Str. 209 4 12 RCP 0.40 0.012 0.062 0.850 0.023 0.20 0.094 0.45 0.179 0.56 7.61 6.20 - 0.62 0.530 0.521 0.14 10.33 5.42 1.50 2.44 3.11 61.33%
Str. 209 Str. 212 107 12 RCP 0.40 0.012 NO INLET 0.530 0.521 0.02 10.35 5.41 1.49 2.44 3.11 61.22%
Str. 210 Str. 211 26 12 RCP 0.40 0.012 0.043 0.850 0.017 0.20 0.167 0.45 0.227 0.51 8.57 5.91 - 0.68 0.227 0.508 N/A 8.57 5.91 0.68 2.44 3.11 27.98%
Str. 211 Str. 212 4 12 RCP 0.40 0.012 0.042 0.850 0.018 0.20 0.111 0.45 0.171 0.52 6.45 6.55 - 0.58 0.398 0.514 0.14 8.71 5.87 1.20 2.44 3.61 49.20%
Str. 212 Str. 213 124 15 RCP 0.30 0.012 NO INLET 0.928 0.518 0.57 10.92 5.31 2.55 3.83 3.12 66.63%
Str. 213 Outlet 187 18 RCP 0.40 0.012 NO INLET 3.030 0.504 0.02 8.22 4.50 6.87 7.20 4.07 95.47%
Str. 214 Str. 215 26 12 RCP 0.40 0.012 0.070 0.850 0.031 0.20 0.236 0.45 0.337 0.51 10.53 5.38 - 0.93 0.337 0.510 N/A 10.53 5.38 0.93 2.44 3.11 37.91%
Str. 215 Str. 216 4 12 RCP 0.40 0.012 0.068 0.850 0.029 0.20 0.156 0.45 0.253 0.53 8.56 5.91 - 0.79 0.590 0.518 0.14 10.67 5.36 1.64 2.44 3.11 67.20%
Str. 216 Str. 231 150 12 RCP 0.40 0.012 NO INLET 0.590 0.518 0.02 10.69 5.36 1.64 2.44 3.11 67.20%
Str. 217 Str. 219 74 12 RCP 0.40 0.012 0.048 0.850 0.057 0.20 0.000 0.45 0.105 0.50 6.36 6.58 - 0.34 0.105 0.496 N/A 6.36 6.58 0.34 2.44 3.11 14.07%
Str. 218 Str. 219 45 12 RCP 0.40 0.012 0.064 0.850 0.035 0.20 0.235 0.45 0.334 0.50 12.68 4.98 - 0.83 0.334 0.500 N/A 12.68 4.98 0.83 2.44 3.11 34.07%
Str. 219 Str. 220 4 15 RCP 0.40 0.012 0.150 0.850 0.105 0.20 0.513 0.45 0.768 0.49 12.90 4.94 - 1.87 1.207 0.496 0.24 12.92 4.94 2.96 4.43 3.61 66.73%
Str. 220 Str. 224 213 15 RCP 0.40 0.012 NO INLET 1.207 0.496 0.02 12.94 4.93 2.95 4.43 3.61 66.59%
Str. 222 Str. 223 26 12 RCP 0.30 0.012 0.103 0.850 0.067 0.20 0.288 0.45 0.458 0.50 10.68 5.35 - 1.23 0.458 0.503 0.82 10.68 5.35 1.23 2.11 2.69 58.47%
Str. 223 Str. 224 4 15 RCP 0.30 0.012 0.090 0.850 0.062 0.20 0.166 0.45 0.318 0.51 9.94 5.50 - 0.90 0.776 0.508 0.16 10.84 5.32 2.10 3.83 3.12 54.74%
Str. 224 Str. 225 30 18 RCP 0.30 0.012 NO INLET 1.983 0.500 0.02 10.86 5.31 5.27 6.23 3.53 84.59%
Str. 225 Str. 237 173 18 RCP 0.30 0.012 NO INLET 1.983 0.500 0.14 11.00 5.29 5.25 6.23 3.53 84.27%
Str. 226 Str. 227 26 12 RCP 0.40 0.012 0.081 0.850 0.049 0.20 0.315 0.45 0.445 0.50 11.20 5.26 0.29 1.45 0.445 0.496 N/A 11.20 5.26 1.45 2.44 3.11 59.41%
Str. 227 Str. 228 4 12 RCP 0.40 0.012 0.080 0.850 0.051 0.20 0.117 0.45 0.248 0.53 9.58 5.61 - 0.73 0.693 0.507 0.14 11.34 5.23 1.84 2.44 3.11 75.33%
Str. 228 Str. 231 167 15 RCP 0.40 0.012 NO INLET 1.138 0.503 0.02 11.36 5.22 2.99 4.42 3.61 67.56%
Str. 229 Str. 230 26 12 RCP 0.40 0.012 0.134 0.850 0.082 0.20 0.302 0.45 0.518 0.51 11.46 5.21 0.54 0.518 0.514 N/A 11.46 5.21 1.93 2.44 3.11 78.96%
Str. 230 Str. 231 4 15 RCP 0.40 0.012 0.131 0.850 0.085 0.20 0.210 0.45 0.426 0.52 8.35 5.98 - 0.944 0.518 0.14 11.60 5.18 2.53 4.42 3.61 57.30%
Str. 231 Outlet 182 18 RCP 0.50 0.012 NO INLET 2.673 0.511 0.02 11.62 5.18 7.91 8.05 4.55 98.27%
Str. 232 Str. 233 26 12 RCP 0.40 0.012 0.035 0.850 0.019 0.20 0.113 0.45 0.167 0.51 9.84 5.53 - 0.47 0.167 0.505 N/A 9.84 5.53 0.47 2.44 3.11 19.12%
Str. 233 Str. 234 17 12 RCP 0.40 0.012 0.019 0.850 0.009 0.20 0.073 0.45 0.101 0.50 8.94 5.80 - 0.29 0.268 0.504 0.14 9.98 5.49 0.74 2.44 3.11 30.40%
Str. 234 Str. 235 85 30 RCP 0.39 0.012 NO INLET -- -- - -- -- 15.56 27.75 5.65 56.07%
Str. 235 Str. 236 146 30 RCP 0.39 0.012 NO INLET 0.268 0.504 0.09 10.07 5.47 16.30 27.75 5.65 58.74%
Str. 236 Str. 237 90 30 RCP 0.53 0.012 NO INLET 0.268 0.504 0.43 10.50 5.39 16.29 32.35 6.59 50.35%
Str. 237 Outlet 28 30 RCP 0.39 0.012 NO INLET 2.251 0.501 0.82 11.82 3.68 19.71 27.75 5.65 71.02%
Str. 238 Str. 239 26 12 RCP 0.40 0.012 0.044 0.850 0.031 0.20 0.134 0.45 0.209 0.50 10.46 5.39 - 0.56 0.209 0.497 N/A 10.46 5.39 0.56 2.44 3.11 22.97%
Str. 239 Str. 240 4 12 RCP 0.40 0.012 0.034 0.850 0.029 0.20 0.100 0.45 0.163 0.49 9.25 5.71 - 0.45 0.372 0.494 0.14 10.60 5.37 0.99 2.44 3.11 40.41%
Str. 240 Str. 243 150 12 RCP 0.40 0.012 NO INLET 0.372 0.494 0.02 10.62 5.37 0.99 2.44 3.11 40.41%
Str. 241 Str. 242 26 12 RCP 0.40 0.012 0.132 0.850 0.084 0.20 0.303 0.45 0.519 0.51 11.09 5.28 - 0.519 0.511 N/A 11.09 5.28 1.40 2.44 3.11 57.39%
Str. 242 Str. 243 4 15 RCP 0.40 0.012 0.130 0.850 0.082 0.20 0.289 0.45 0.501 0.51 10.94 5.31 - 1.020 0.512 0.14 11.23 5.25 2.74 4.42 3.61 62.04%
Str. 243 Outlet 174 15 RCP 0.40 0.012 NO INLET 1.392 0.507 0.02 11.25 5.25 3.71 4.42 3.61 83.85%
Str. 244 Str. 245 26 12 RCP 0.40 0.012 0.054 0.850 0.027 0.20 0.088 0.45 0.169 0.54 9.44 5.65 - 0.51 0.169 0.538 N/A 9.44 5.65 0.51 2.44 3.11 21.03%
Str. 245 Str. 246 4 12 RCP 0.40 0.012 0.058 0.850 0.031 0.20 0.097 0.45 0.186 0.53 9.39 5.66 - 0.56 0.355 0.535 0.14 9.58 5.61 1.07 2.44 3.11 43.68%
Str. 246 Str. 249 174 12 RCP 0.40 0.012 NO INLET 0.355 0.535 0.02 9.60 5.60 1.06 2.44 3.11 43.60%
Str. 247 Str. 248 26 12 RCP 0.40 0.012 0.064 0.850 0.040 0.20 0.187 0.45 0.291 0.50 11.09 5.28 - 0.77 0.291 0.504 N/A 11.09 5.28 0.77 2.44 3.11 31.70%
Str. 248 Str. 249 4 12 RCP 0.40 0.012 0.063 0.850 0.041 0.20 0.166 0.45 0.270 0.51 10.39 5.41 - 0.74 0.561 0.504 0.14 11.23 5.25 1.49 2.44 3.11 60.89%
Str. 249 Ex Str. 103 116 15 RCP 0.40 0.012 NO INLET 0.916 0.516 0.02 11.25 5.25 2.48 4.43 3.61 56.05%
Str. 250 Str. 251 26 12 RCP 0.40 0.012 0.127 0.850 0.082 0.20 0.282 0.45 0.491 0.51 9.63 5.59 - 1.41 0.491 0.512 N/A 9.63 5.59 1.41 2.44 3.11 57.60%
Str. 251 Ex. Str. 103 4 15 RCP 0.40 0.012 0.119 0.850 0.080 0.20 0.283 0.45 0.482 0.51 9.38 5.67 - 1.39 0.973 0.510 0.14 9.77 5.55 2.75 4.43 3.61 62.12%
Ex. Str. 103 Outlet 136 24 RCP 0.35 0.012 -- -- -- -- -- -- 3.053 0.50 16.14 4.44 -- 6.78 4.942 0.505 N/A 16.14 4.44 11.08 14.50 4.61 76.41%




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: bm Date:  1/26/2018
Scenario/Structure: [Str. #202

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170; 0.071 0.011'

3. Flow Length, (L) **total L<= 100 ft 44.21 ft. 55.79 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64in. 2.64in. 264 in.

5. Land Slope, (s) 0.0190 ft./ft. 0.0083 ft./ft. 0.0366 ft./t.

6. Travel Time, (Tt) 0,106 hr + 0.020hr  + 0.600 hr
(Tt =[0.007(nL)"0.8)/[P2"0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 124.60 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0083 ft.ft. 0.0290 ft./ft. 0.0060 ft./ft.

10. Average Velocity, (V) 14701 ft./s 2,748 ft/s 1:2501t /s Watershed or
(Vp = 20.3282(s)"0.5) Subarea Tc or Tt =
(Vup = 16.1345(s)*0.5) 0.149 hr

11. Travel Time, (Tt) 0.024}hr + 0.0000hr + 0.0001 hr ||i 8.94 min I
(Tt =L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 9.00 ft.A2 132.12 ft.A2 174.24 .22

13. Wetted Perimeter, Pw 8.54 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 1.054: ft. 4,302} t. 3.984] ft.

(r=alPw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ft./ft. 0.0084 ft.fit.

16. Manning’s Roughness Coeff., (n) 0.170 0.027 0.027

17. Velocity, (V) 0,908 ft./s 16.136t./s 12.769 t./s
(V = [1.49*r*0.67*s*0.5])/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.000 hr + 0,000hr + 0.600; hr

(Tt=L/3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: EM__ 1/26/2018
Scenario/Structure: [Str. #203

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170; 0.017 0.017]

3. Flow Length, (L) **total L<= 100 ft 64.22 ft. 33.64 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64]in. 2.64lin. 2.64in.

5. Land Slope, (s) 0.0175 ft./t. 0.0083 ft./ft. 0.0366 ft./ft.

6. Travel Time, (Tt) 0.147 hr 0.013hr + 0.0007 hr
(Tt= [0.007(nL)*0.8)/[P2"0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0083 ft.Aft. 0.0290 ft.ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1.470i /s 2748 ft/s 1.2501t./s Watershed or
(Vp = 20.3282(s)*0.5) Subarea Tc or Tt =
(Vup = 16.1345(s)A0.5) 0.160 hr

11. Travel Time, (Tt) 0.0001 hr 0.000/hr + 0.000} hr ||Or 9.62 min I
(Tt =L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 9.00 ft.A2 132.12 ft.A2 174.24 t.22

13. Wetted Perimeter, Pw 8.54 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 1.054 ft. 4.30% 1t. 3.984 1.

(r=alPw)

15. Channel Slope, (s) 0.0100 ft./t. 0.0121 ft.At. 0.0084 ft./t.

16. Manning's Roughness Coeff., (n) 0.170 0.027 0.027

17. Velocity, (V) 0.908! ft./s 16.136) ft./s 12.769 ft./s
(V = [1.49*r*0.67*s*0.5]/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.006! hr 0.006inr + 0.000] hr

(Tt = L/3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: R\M_ Date:  1/26/2018
Scenario/Structure: ‘Str. #204

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170' 0.011 0.017"

3. Flow Length, (L) **total L<= 100 ft 82.72 ft. 0.00 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 264lin. 2.6&in. 2.64in.

5. Land Slope, (s) 0.0450 ft./ft. 0.0083 ft.fit. 0.0366 ft./ft.

6. Travel Time, (Tt) 0.123 hr + 0,0006] hr 0.000" hr
(Tt= [0.007(nL)*0.8)/[P2"0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0083 ft.ft. 0.0290 ft.fit. 0.0060 ft.Aft.

10. Average Velocity, (V) 1.470  ft./s 2,728 1115 1.250i ft./s
(Vp = 20.3282(s)"0.5)
{Vup = 16.1345(s)"0.5)

11. Travel Time, (Tt) 0.600 hr + 0.000] hr 0.000+ hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.A2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 ft. 4,302 ft. 3983 1.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ft./ft. 0.0084 ft./t.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 ft./s 16.136} ft./s 12,789 ft./s
(V = [1.49*r10.67*s"0.5)/n)

18. Flow Length, (L) 196.45 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0427 hr + 0.000;hr  + 0.000; hr

(Tt = L/3600V)

Watershed or
Subarea Tc or Tt =

[ oz2aanr

or

[ 14.65min |




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: Pﬂn__ Date:  1/26/2018
Scenario/Structure: [Str. #2056

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170° 0.677 0.011!

3. Flow Length, (L) **total L<= 100 ft 4418 ft. 55.82 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64tin. 2.64in. 2.64lin.

5. Land Slope, (s) 0.0270 ft./ft. 0.0083 ft./ft. 0.0366 ft.fit.

6. Travel Time, (Tt) 0.692% hr + 0.020; hr 0.000 hr
(Tt= [0.007(nL)*0.8)/[P2/0.5*s~0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 120.35 ft. 0.00 f. 0.00 ft.

9. Watercourse Slope, (s) 0.0083 ft.ft. 0.0290 ft.At. 0.0060 ft.ft.

10. Average Velocity, (V) 1.470] ft./s 2.748)ft/s 1.250 ft./s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)*0.5)

11. Travel Time, (Tt) 0.023] hr + 0.000" hr 0.000! hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.22

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475]t. 4302 1t. 3,984 1t.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ft./t. 0.0084 ft./it.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 ft./s 16.136!ft./s 12.768; ft./s
(V = [1.49*r*0.67*s0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft 0.00 ft.

19. Travel Time, (Tt) 0.000" hr + 0,000 hr 0.000' hr

(Tt = L/3600V)

Watershed or
Subarea Tc or Tt =
0.134 hr

or
[ 806 min |




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: M_ Date:  1/26/2018
Scenario/Structure: ‘Str. #206

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170) 0.017 0.017

3. Flow Length, (L) **total L<= 100 ft 75.99 ft. 24.01 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64)in. 264 in. 2.64in.

§. Land Slope, (s) 0.0210 ft.At. 0.0083 ft.ft. 0.0366 ft./t.

6. Travel Time, (Tt) 0.156) hr + 0.010hr + 0.000! hr
(Tt= [0.007(nL)*0.8]/[P2"0.5%s0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 110.61 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0083 ft./t. 0.0290 ft./t. 0.0060 ft.ft.

10. Average Velocity, (V) 1.470]tt./s 2748 ft/s 1.250! ft./s Watershed or
(Vp = 20.3282(s)~0.5) Subarea Tc or Tt =
(Vup = 16.1345(s)0.5) 0.187 hr

11. Travel Time, (Tt) 0.021 hr + 0.000'hr + 0.000! hr ||or 11.25 min 1
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 #t.A2 174.24 ft.r2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 ft. 4.30% 1. 3.984 1.

(r=alPw)

15. Channel Slope, (s) 0.0100 ft./t. 0.0121 ft.At. 0.0084 ft./ft.

16. Manning’s Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.453 ft/s 16.136ft./s 12,769 ft./s
(V =[1.49*r*0.67*s"0.5]/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0:000; hr + 0.0000hr + 0.000; hr

(Tt = L/3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: _EJM__ Date: 1/26/2018
Scenario/Structure: [Str. #207

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170] 0.011 0.017

3. Flow Length, (L) **total L<= 100 ft 67.70 ft. 32.30 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64)in. 2.64in. 2.64in.

§. Land Slope, (s) 0.0250 ft./ft. 0.0065 ft./t. 0.0366 ft.ft.

6. Travel Time, (Tt) 0.133 hr + 0.014hr + 0.000' hr
(Tt =[0.007(nL)"0.8)/[P2"0.5*sA0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 106.10 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0065 ft./ft. 0.0290 ft.ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1.307" ft./s 2,748 its 1.250i ft./s
(Vp = 20.3282(s)0.5)
(Vup = 16.1345(s)"0.5)

11. Travel Time, (Tt) 0.023 hr + 0.000hr + 0.000 hr
(Tt = L/3600V)

Channel Flow

12, Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 .2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 . 43021, 3.9841t.
{r=alPw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ft.ft. 0.0084 ft.ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452. ft./s 16.1361 ft./s 12,769 ft./s
(V = [1.49*r*0.67*s"0.5)/n)

18. Flow Length, (L) 0.00 ft 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.060. hr + 0.00G0br + 0.006] hr

(Tt=L/3600V)

Watershed or
Subarea Tc or Tt =

’] 0.170 hr ||
or

(1019 min |




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: Bﬂ_ Date:  1/26/2018
Scenario/Structure: (Str. #208

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170° 0.011 0.017"

3. Flow Length, (L) **total L<= 100 ft 39.24 ft. 60.76 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 264 in. 2.84)in. 2.64}in.

§. Land Slope, (s) 0.0220 ft./ft. 0.0065 ft.ft. 0.0366 ft.ft.

6. Travel Time, (Tt) 0.091 hr + 0.0251hr + 0.600; hr
(Tt =[0.007(nL)"0.8)/[P210.5*s*0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 60.20 ft. 0.00 ft. 0.00 ft.

9. Watercourse Siope, (s) 0.0065 ft./ft. 0.0290 ft.ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1.301 ft./s 2.748lft/s 1.250! ft./s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)"0.5)

11. Travel Time, (Tt) 0.013 hr + 0.000/hr + 0.000! hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132,12 ft.A2 174.24 ft.r2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 ft 4.302 ft. 3.984 1.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ft.fft. 0.0084 ft./t.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452]tt./s 16:136]t./s 12.769 ft./s
(V = [1.49*rA0.67*s70.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.000 hr + 0.00Ghr + 0.600: hr

{Tt=L/3600V)

Watershed or
Subarea Tc or Tt =
|| 0.127 hr ]l
or
(l 7.61 min If




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DJM Date: 1/26/2018
Scenario/Structure: [Str. #210

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170 0.071 0.0111

3. Flow Length, (L) **total L<= 100 ft 64.43 ft. 35.57 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2:64in. 2.64]in. 2.:64]in.

§. Land Slope, (s) 0.0310 ft./ft. 0.0065 ft./t. 0.0366 ft.ft.

6. Travel Time, (Tt) 0.197 hr + 0.015 hr 0.660' hr
(Tt =[0.007(nL)"0.8)/[P220.5*s*0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
{paved or unpaved)

8. Flow Length, (L) 48.19 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0065 ft./it. 0.0290 ft./ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1.301 ft/s 2748itt/s 1.550] ft./s Watershed or
(Vp = 20.3282(s)"0.5) Subarea Tc or Tt =
(Vup = 16.1345(s)*0.5) [ oaaanr

11. Travel Time, (Tt) 0.010] hr + 0.000 hr 0.000i hr [[or 8.57 min I
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 .42

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 1t. 4302 t. 3,984 1t.

{ r=alPw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ft./t. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 ft./s 16.1361ft./s 12.769 ft./s
(V = [1.49*rA0.67*s0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.006] hr + 0.000] hr 0.600% hr

(Tt = L/3600V)

<



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: &JM__ Date:  1/26/2018
Scenario/Structure: [Str. #211

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170] 0.017 0.077

3. Flow Length, (L) **total L<=100 ft 41.94 ft. 58.06 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 264 in. 2.64in. 2.64in.

5. Land Slope, (s) 0.0320 ft.ft. 0.0065 ft.ft. 0.0366 ft.fft.

6. Travel Time, (Tt) 0.082] hr + 0.023]hr + 0.000; hr
(Tt =[0.007(nL)"0.8]/[P2~0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 13.26 it. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0065 ft./t. 0.0290 ft./ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1,301 ft./s 2.748ift/s 1,250 ft./s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)0.5)

11. Travel Time, (Tt) 0.003 hr + 0.000'hr  + 0.000 hr
(Tt = LI3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.A2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 . 43.74 ft.

14. Hydraulic Radius, (r) 0.475 . 4,362 1t. 3.984 ft.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./t 0.0121 ft.At. 0.0084 ft./t.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 ft./s 16,736 ft./s 12.768 ft./s
(V =[1.49*r*0.67*s"0.5)/n)

18. Flow Length, (L) 0.00 ft 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.500: br + 0.000)hr  + 0.060 hr

(Tt = L/3600V)

Watershed or
Subarea Tc or Tt =
|] 0.108 hr ||
or
[ 6.45 min Il




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: _w_ Date:  1/26/2018
Scenario/Structure: Str. #214

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170' 0.011 0.017)

3. Flow Length, (L) **total L<= 100 ft 63.38 ft. 36.62 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64lin. 2.64]in. 2.64}in.

5. Land Slope, (s) 0.0180 ft./t. 0.0109 ft./t. 0.0366 ft.fit.

6. Travel Time, (Tt) 0.144] hr + 0.013]hr + 0.000! hr
(Tt= [0.007(nL)~0.8]/[P2/0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 114.57 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0109 ft./it. 0.0290 ft./t. 0.0060 ft./ft.

10. Average Velocity, (V) 1.684}ft./s 2.748)ft/s 1.25Gift./s Watershed or
(Vp = 20.3282(s)*0.5) Subarea Tc or Tt =
(Vup = 16.1345(s)"0.5) 0.175 hr

11. Travel Time, (Tt) 0.019 hr + 0.:000thr -+ | 6:000} hr |Lor 10.53 min I
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.A2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.4751ft. 4.302/t. 3.984 1.

(r=a/Pw)

15. Channel Slope, (s) 0.0100 ft./t. 0.0121 ft./t. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452it./s 16.1361 ft./s 12769 ft./s
(V =[1.49*r*0.67*s"0.5]/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0,668} hr + 0.000!hr + 0:000: hr

(Tt = L/3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DM Date:  1/26/2018
Scenario/Structure: féir. #215

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170° 0.011 0.011,

3. Flow Length, (L) **total L<= 100 ft 43.51 ft. 56.49 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64in. 2.64in. 2.64in.

5. Land Slope, (s) 0.0165 ft.ft. 0.0109 ft.fft. 0.0366 ft./ft.

6. Travel Time, (Tt) 0.910 hr + 0.018hr + 0.000¢ hr
(Tt = [0.007(nL)"0.8/[P2"0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 87.65 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0109 ft./ft. 0.0290 ft./ft. 0.0060 ft.ft.

10. Average Velocity, (V) 1.684 ft./s 2748 tt./s 1,250 ft./s Watershed or
(Vp = 20.3282(s)"0.5) Subarea Tc or Tt =
(Vup = 16.1345(s)"0.5) 0.143 hr

11. Travel Time, (Tt) 0.014 hr + 0.000'hr  + | 0.000 hr ||°; 8.56 min |
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.A2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475! 1. 4.306% t. 39841t
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ft.At. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452ft /s 16.138! ft./s 12.768i ft./s
(V =[1.49*r*0.67*s*0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.600; hr + 0.600/br  + 0.000! hr

(Tt=L/3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DJM Date: 1/26/2018
Scenario/Structure: [Str. #217

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170] 0.011 0.017/

3. Flow Length, (L) **total L<= 100 ft 2413 ft 75.87 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64]in. 2.64in. 2:64lin.

5. Land Slope, (s) 0.0150 ft.fit. 0.0060 ft./ft. 0.0366 ft./ft.

6. Travel Time, (Tt) 0.071 hr + 0.029hr + 0.000! hr
(Tt = [0.007(nL)"0.8)[[P220.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 25.70 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0060 ft./ft. 0.0290 ft.ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1.250 ft./s 2.748 ft/s 1.250! ft./s Watershed or
(Vp = 20.3282(s)"0.5) Subarea Tcor Tt=
(Vup = 16.1345(s)*0.5) 0.106 hr

- ) - or

11. Travel Time, (Tt) 0.006' hr + 0.000'hr  + ' 0.000° hr [ 6.36 min |
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.A2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475] ft. 4.302] ft. 3.984!t.

(r=alPw)

15. Channel Slope, (s) 0.0100 ft./t. 0.0121 ft.ft. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 ft./s 16.138l1t./s 12768 ft./s
(V =[1.49*r*0.67*s"0.5]/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft 0.00 ft

19. Travel Time, (Tt) 0.608 hr + 0.006'hr + 0,000 hr

(Tt = L/3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DJM Date:  1/26/2018
Scenario/Structure: Str. #218

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.1700 0.011 0011

3. Flow Length, (L) **total L<= 100 ft 72.39 ft. 27.61 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 264in. 2.:64in. 2.64in.

5. Land Slope, (s) 0.0145 ft./t. 0.0060 ft./ft. 0.0366 ft./ft.

6. Travel Time, (Tt) 0.775! hr + 0.093 hr + 0.600% hr
(Tt= [0.007(nL)"0.8]/[P20.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 107.69 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0060 ft.fft. 0.0290 ft./t. 0.0060 ft.fit.

10. Average Velocity, (V) 1.2501 ft/s 2738t /s 1.250] ft./s Watershed or
{Vp = 20.3282(s)*0.5) Subarea Tc or Tt =
(Vup = 16.1345(s)~0.5) [ oztine |

11. Travel Time, (Tt) 0.024! hr + 0.000°hr + 0.000" hr ||Or 12.68 min I
(Tt =L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.A2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 ft. 4307 1t. 3.984 ft.

( r=alPw)

15. Channel Slope, (s) 0.0100 ft./t. 0.0121 ft./m. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0452 ft s 16.1361ft /s 12,769 ft./s
(V =[1.49*r*0.67*s*0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.500% hr + 0.000ihr + 0.000 hr

(Tt =L/3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DJM

Scenario/Structure: [Str. #219

1/26/2018

Sheet Flow
1. Surface Description grass pvmt
2. Manning's Roughness Coeff., (n) 0.176 0.011 0.611
3. Flow Length, (L) *total L<= 100 ft 66.28 ft. 33.72 ft. 0.00 ft.
4. Two-yr 24-hr Rainfall, (P2) 264n. 2.64%in. 2.64in.
5. Land Slope, (s) 0.0145 ft./f. 0.0090 ft.Aft. 0.0366 ft./it.
6. Travel Time, (Tt) 0.163] hr 0.073hr + 0.00G hr
(Tt = [0.007(nL)*0.8)/[P2~0.5*s~0.4])
Shallow Concentrated Flow
7. Surface Description paved unpaved unpaved
(paved or unpaved)
8. Flow Length, (L) 218.07 ft. 0.00 ft. 0.00 ft.
9. Watercourse Slope, (s) 0.0090 ft./ft. 0.0290 ft./ft. 0.0060 ft./ft.
10. Average Velocity, (V) 1.537 ft./s 2748 tt.Is 1.250 ft./s Watershed or
(Vp = 20.3282(s)*0.5) Subarea Tc or Tt =
(Vup = 16.1345(s)"0.5) [ o2150r
11. Travel Time, (Tt) 0.040! hr 0.000/hr  + | 0.000ihr f|or 12.90 min |
(Tt = L/3600V)
Channel Flow
12. Cross Sectional Flow Area, (a) 3.00 ftA2 132.12 ft.A2 174.24 t.A2
13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.
14. Hydraulic Radius, (r) 0.475 ft. 4302'1t. 3984 1.
(r=alPw)
15. Channel Slope, (s) 0.0100 ft.At. 0.0121 ft.At. 0.0084 ft./ft.
16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027
17. Velocity, (V) 0.452 ft./s 16.136ft./s 12.769 t./s
(V =[1.49*r*0.67*s"0.5]/n)
18. Flow Length, (L) 0.00 ft. 0.00 ft, 0.00 ft.
19. Travel Time, (Tt) 0.000’ hr 0.006'hr + 0.600 hr

(Tt = L/3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: EJM__ Date:  1/26/2018
Scenario/Structure: [Str. #221

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170 0.011 0.077

3. Flow Length, (L) **total L<= 100 ft 73.75 ft. 0.00 ft 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64%in. 2.64)in 2.64%in.

5. Land Slope, (s) 0.0210 ft./t. 0.0090 ft.fit. 0.0366 ft./ft.

6. Travel Time, (Tt) 0.153 hr + 0.000ihr + 0.600; hr
(Tt =[0.007(nL)"0.8)/[P210.5*s0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
{paved or unpaved)

8. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft,

9. Watercourse Siope, (s) 0.0090 ft./t. 0.0290 ft.ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1531 ft/s 2748 s 1.250 ft./s Watershed or
{Vp = 20.3282(s)*0.5) Subarea Tc or Tt =
(Vup = 16.1345(s)"0.5) [ o0367hr |

11. Travel Time, (Tt) 0.000" hr + 0.000(hr  + 0.000! hr ||or 22.00 min___ ||
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 .42

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft 43.74 ft.

14. Hydraulic Radius, (r) 0.475 . 4.302i1t 3.984]t.

(r=al/Pw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ft.ft. 0.0084 ft.ft.

16. Manning’s Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452't./s 16:136ft./s A2.768 t./s
(V =[1.49*r*0.67*s*0.5)/n)

18. Flow Length, (L) 348.29 ft 0.00 ft. 0.00 ft

19. Travel Time, (Tt) 0.214] hr + 0.0066hr + 0.000; hr

(Tt =L/3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: bim Date:  1/26/2018
Scenario/Structure: [Str. #2922

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170] 0,011 0.017

3. Flow Length, (L) **total L<= 100 ft 63.29 ft. 46.71 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64)in. 2.64in. 284 in.

§. Land Slope, (s) 0.0200 ft./it. 0.0060 ft./ft. 0.0366 ft.ft.

6. Travel Time, (Tt) 0.120 hr + 0.026!hr 0.600! hr
(Tt = [0.007(nL)*0.8/[P2"0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 172.33 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0060 ft./t. 0.0290 ft./t. 0.0060 ft.ft.

10. Average Velocity, (V) 1.250! ft./s 2748 t/s 1,250 t./s Watershed or
(Vp = 20.3282(s)*0.5) Subarea Tc or Tt =
(Vup = 16.1345(s)*0.5) [ oasnr ]

11. Travel Time, (Tt) 0.038' hr + 0.606 hr 0.000! hr uor 10.68 min |
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.A2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475] ft. 4.30Z 1t. 3.984}1t.

(r=alPw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ft.At. 0.0084 ft.fit.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 ft./s 16.1361 ft./s 12.769! ft./s
(V =[1.49*r*0.67*s*0.5]/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.060: hr + 0.600 hr 0.000% hr

(Tt = L/3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DJM Date:  1/26/2018
Scenario/Structure: [Str. #223

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170i 0071 0.017]

3. Flow Length, (L) **total L<= 100 ft 49.34 ft. 50.66 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64in. 2.64]in. 264 in.

5. Land Siope, (s) 0.0170 ft.ft. 0.0060 ft.ft. 0.0366 ft./t.

6. Travel Time, (Tt) 0.127 hr + 0.027 hr 0.000: hr
(Tt=[0.007(nL)"0.8)/[P2~0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 108.83 ft. 0.00 ft. 0.00 ft.

8. Watercourse Slope, (s) 0.0060 ft./it. 0.0290 ft./t. 0.0060 ft./ft.

10. Average Velocity, (V) 1.250} ft./s 2,748 ft/s 1:250] t/s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)*0.5)

11. Travel Time, (Tt) 0.024 hr + 0.000! hr 0.000! hr
(Tt =L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.A2

13. Wetted Perimeter, Pw 6.32 it. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 ft. 4,302 1t. 3.984ft.
(r=aPw)

15. Channel Slope, (s) 0.0100 ft./t. 0.0121 ft./t. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.45211t./s 16.1361t./s 12,769 t./s
(V = [1.49*r*0.67*s"0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft 0.00 ft.

19. Travel Time, (Tt) 0.000) hr + 0.008] hr 0:000] hr

(Tt = L/3600V)

Watershed or
Subarea Tc or Tt =

[_0.166 hr I
or
[ 994amin |




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: _Dﬂll__ Date:  1/26/2018
Scenario/Structure: [Str. #226

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170, 0.011 0.011,

3. Flow Length, (L) **total L<= 100 ft 59.44 ft. 40.56 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64in. 2.64]in. 2.64]in.

5. Land Slope, (s) 0.0180 ft./ft. 0.0060 ft./ft. 0.0366 ft./it.

6. Travel Time, (Tt) 0.137 hr + 0.077 hr 0.0007 hr
(Tt = [0.007(nL)*0.8)/[P20.5*540.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 145.87 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0060 ft.ft. 0.0290 ft./t. 0.0060 ft./ft.

10. Average Velocity, (V) 1.250% ft./s 2748 ft/s 1250 t./s
(Vp = 20.3282(s)*0.5)
(Vup = 16.1345(s)~0.5)

11. Travel Time, (Tt) 0.032 hr + 0.6007 hr 0.000" hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.r2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft

14. Hydraulic Radius, (r) 0.475]t. 4,302 ft. 3.984 1t
{r=alPw)

15. Channel Slope, (s) 0.0100 ft./t. 0.0121 ft.ft. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 ft./s 16.136 ft./s 12,7691 ft./s
(V =[1.49*r10.67*s0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.600; hr + 0.660: hr 0.000' hr

(Tt = LI3600V)

Watershed or

Subarea Tc or Tt =

[ ot87nr

or

I

11.20 min

|




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DJM Date: 1/26/2018
Scenario/Structure: [Str. #227

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170! 0.011 0.071;

3. Flow Length, (L) **total L<= 100 ft 43.78 ft. 56.22 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64n. 2.64in. 284iin.

5. Land Slope, (s) 0.0160 ft./ft. 0.0060 ft.fit. 0.0366 ft./it.

6. Travel Time, (Tt) 0412 hr + 0.028hr + 0.0006! hr
(Tt =[0.007(nL)*0.8)/[P2/0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 111.06 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0060 ft./t. 0.0290 ft./it. 0.0060 ft.ft.

10. Average Velocity, (V) 1.250' ft./s 2.748itt./s 1.250] ft./s
(Vp = 20.3282(s)*0.5)
(Vup = 16.1345(s)"0.5)

11. Travel Time, (Tt) 0.025 hr + 0.000'hr + 0.000! hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.22

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 1t. 4.302 1t. 3.984 1t.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft.fit. 0.0121 ft.fft. 0.0084 ft./it.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.45Z ft./s 16:1361 ft./s 12,769 t./s
(V = [1.49*rA0.67*s"0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.066] hr + 0.000hr + 0.006! hr

(Tt=L/3600V)

Watershed or

Subarea Tc or Tt =

|| 0.160 hr ||

or

L

9.58 min




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DJM Date:  1/26/2018
Scenario/Structure: [Str. #229
Sheet Flow
1. Surface Description grass pvmt
2. Manning's Roughness Coeff., (n) 0.170! 0.011
3. Flow Length, (L) **total L<= 100 ft 62.34 ft 37.66 ft. 0.00 ft.
4. Two-yr 24-hr Rainfall, (P2) 2.64lin. 2.64lin. 284in.
§. Land Slope, (s) 0.0165 ft.fft. 0.0060 ft./t. 0.0366 ft.fft.
6. Travel Time, (Tt) 0.147 hr + 0.616'hr + 0.060: hr
(Tt= [0.007(nL)*0.8)/[P220.5*s0.4])
Shallow Concentrated Flow
7. Surface Description paved unpaved unpaved
(paved or unpaved)
8. Flow Length, (L) 123.36 ft. 0.00 ft. 0.00 ft.
9. Watercourse Slope, (s) 0.0060 ft.ft. 0.0290 ft.ft. 0.0060 ft./ft.
10. Average Velocity, (V) 1.250 ft./s 2,748 ttss 1.250 ft./s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)0.5)
11. Travel Time, (Tt) 0.027 hr + 0.0607hr + 0.000¢ hr
(Tt = L/3600V)
Channel Flow
12. Cross Sectional Flow Area, (a) 3.00 ft.n2 132.12 ft.A2 174.24 ft.A2
13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.
14. Hydraulic Radius, (r) 0:475 ft. 4.30201t. 3.984ft.
( r=alPw)
15. Channel Slope, (s) 0.0100 ft./t. 0.0121 ft./t. 0.0084 ft.fit.
16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027
17. Velocity, (V) 0.452!t./s 16136  ft./s 12.769 ft./s
(V = [1.49*r*0.67*s0.5]/n)
18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.
19. Travel Time, (Tt) 0.600 hr + 0000 hr 0.00G hr

(Tt=L/3600V)

Watershed or
Subarea Tcor Tt =
|| 0.191 hr ||
or
[ 1146 min |




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DJM Date:  1/26/2018

Scenario/Structure: (Str, #230

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170 0.017 0.017

3. Flow Length, (L) **total L<= 100 ft 38.10 ft. 61.90 ft. 0.00 ft.
4. Two-yr 24-hr Rainfall, (P2) 2.64in. 2.64)in. 264iin.
5. Land Slope, (s) 0.0150 ft./ft. 0.0060 ft./ft. 0.0366 ft.At.
6. Travel Time, (Tt) 0.103 hr + 0.025hr + 0.000 hr

(Tt = [0.007(NL)"0.8]/[P210.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 52.53 ft. 0.00 ft. 0.00 ft.
9. Watercourse Slope, (s) 0.0060 ft.ft. 0.0290 ft./ft. 0.0060 ft./ft.
10. Average Velocity, (V) 1.250i ft./s 2.748'tss 1.2501 ft./s Watershed or
(Vp = 20.3282(s)*0.5) Subarea Tc or Tt =
(Vup = 16.1345(s)"0.5) || 0.139 hr ||
or
11. Travel Time, (Tt) 0.012]hr + 0.000%hr + | 0.600 hr [ 835mn_ |

(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.02 174.24 .2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475! ft. 4.302 1. 3.984 1t.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ft.fft. 0.0084 ft.At.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 ft./s 16.136 ft./s 12,769 t./s
(V =[1.49*r*0.67*s"0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.060] hr + 0.000]hr + 0.00G7 hr

(Tt = Li3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: EM__ Date:  1/26/2018
Scenario/Structure: [Str. #232

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning’s Roughness Coeff., (n) 0.170. 0.017 0.01 71

3. Flow Length, (L) **total L<= 100 ft 58.71 ft 41.29 ft. 0.00 ft

4. Two-yr 24-hr Rainfall, (P2) 2.64lin 2.64lin. 2.64;in

5. Land Slope, (s) 0.0160 ft.ft. 0.0063 ft.fit. 0.0366 ft./ft.

6. Travel Time, (Tt) 0.14Z br + 0.097 hr 0.0001 hr
(Tt =[0.007(nL)0.8)[P20.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 21.98 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0063 ft./t. 0.0290 ft.ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1.281 /s 2748 ft/s 1.250; ft./s
(Vp = 20.3282(s)*0.5)
(Vup = 16.1345(s)0.5)

11. Travel Time, (Tt) 0.005' hr + 0.0007 hr 0.000! hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.22

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475t. 4.30% . 3.984 1t.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./t. 0.0121 ft./ft. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452t./s 16.136]t./s 12,760 ft./s
(V = [1.49*rA0.67*s*0.5})/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft 0.00 ft.

19. Travel Time, (Tt) 0.000 hr + 0.000° 0.600; hr

(Tt =L/3600V)

Watershed or

Subarea Tc or Tt =

[ oteanr |

or

[ 9.84 min

1




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DJM Date: 1/26/2018
Scenario/Structure: [Str. #233

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170, 0.071 0.017]

3. Flow Length, (L) **total L<= 100 ft 57.67 ft. 35.86 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64]in. 2.64%in. 2.641in.

5. Land Slope, (s) 0.0180 ft.ft. 0.0063 ft./ft. 0.0366 ft.fit.

6. Travel Time, (Tt) 0.133 hr + 0.018 hr 0.0007 hr
(Tt= [0.007(nL)*0.8]/[P240.5*s0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0063 ft.fft. 0.0290 ft.fit. 0.0060 ft.ft.

10. Average Velocity, (V) 1.281 ft./s 2748 ft./s 1.250} ft./s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)*0.5)

11. Travel Time, (Tt) 0 W hr + 0.000 0.000' hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ftA2 174.24 ft.22

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 6.475 1t 4.302 ft. 3.084) 1t
(r=a/Pw)

15. Channel Slope, (s) 0.0100 ft./it. 0.0121 ft.ft. 0.0084 ft.fft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 tt./s 16136 ft./s 12,769 ft./s
(V =[1.49*r*0.67*s~0.5)/n)

18. Flow Length, (L) 0.00 ft 0.00 0.00 ft

19. Travel Time, (Tt) 0.660’ hr + 0.060° 0.606" hr

(Tt = L/3600V)

I8
‘

Watershed or
Subarea Tc or Tt =

0.149 hr

or

I

8.94 min

|




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Watershed or
Subarea Tc or Tt=

!I 0.174 hr "

or

[_10.46 min

_

Designer: DJM Date:  1/26/2018
Scenario/Structure: [Str. #238

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170° 0.071 0.011;

3. Flow Length, (L) **total L<= 100 ft 64.35 ft. 35.65 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 284in. 264%in. 2.:64}in.

5. Land Slope, (s) 0.0160 ft.ft. 0.0063 ft./t. 0.0366 ft.fit.

6. Travel Time, (Tt) 0.1531 hr + 0.075 hr 0.000" hr
(Tt = [0.007(nL)A0.8)/[P240.5*s0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 28.61 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0063 ft./ft. 0.0290 ft./t. 0.0060 ft./ft.

10. Average Velocity, (V) 1.281 ft/s 2.748 /s 1.250 ft./s
(VP = 20.3282(s)"0.5)
(Vup = 16.1345(s)*0.5)

11. Travel Time, (Tt) 0.006! hr + 0.0001 hr 0.000! hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.22

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 it

14. Hydraulic Radius, (r) 0.475 1t. 4.30621 tt. 3.984 1t.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft.ft. 0.0121 ft./t. 0.0084 ft.ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 ft./s 16:136 ft./s 12769 ft./s
(V = [1.49*r*0.67*s0.5)/n)

18. Flow Length, (L) 0.00 ft 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.060" hr + 0.000' hr 0.066! hr

(Tt = L/3600V)



TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Watershed or

Subarea Tc or Tt =

" 0.154 hr "

Designer: bim Date:  1/26/2018
Scenario/Structure: 'Str. #239

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170] 0.017% 0.011

3. Flow Length, (L) **total L<= 100 ft 58.45 fi. 42.21 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.640in. 2.64)in. 2.64in.

§. Land Slope, (s) 0.0175 ft.ft. 0.0063 ft./ft. 0.0366 ft./t.

6. Travel Time, (Tt) 0.136hr + 0.018hr + 0.600! hr
(Tt= [0.007(nL)*0.8)/[P270.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0063 ft./t. 0.0290 ft.At. 0.0060 ft./t.

10. Average Velocity, (V) 1.281 ft./s 2748lt/s 1.250 ft./s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)"0.5)

11. Travel Time, (Tt) 0.000' hr + 0.006hr + 0.000: hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.42 174.24 A2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 t. 4,302 1t 3.984 1t
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ft.ft. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452ift./s 16.136) ft./s 12,769 tt./s
(V = [1.49%rA0.67*50.5]/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft 0.00 it

19. Travel Time, (Tt) 0.606' hr + 0.060'hr + 0.000 hr

(Tt = L/3600V)

or

(I

9.25 min

|




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: M_ Date:  1/26/2018
Scenario/Structure: [Str. #2414

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170 0.071 0.0177

3. Flow Length, (L) **total L<= 100 ft 65.65 ft. 34.35 ft 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64%in. 264)in 2:69]in.

5. Land Slope, (s) 0.0170 ft./ft. 0.0063 ft./ft. 0.0366 ft./ft.

6. Travel Time, (Tt) 0.159 hr + 0.078hr + 0.060 hr
(Tt =[0.007(nL)"0.8)/[P240.5*sA0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 84.37 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0063 ft.fft. 0.0290 ft./ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1281 ft./s 2.748tt /s 1.2501 ft./s
(Vp = 20.3282(s)~0.5)
(Vup = 16.1345(s)A0.5)

11. Travel Time, (Tt) 0.018! hr + 0.0061hr  + | 0.0007hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ftA2 132.12 ft.A2 174.24 ft.22

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 1. 4.302 1. 3.98411t.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft.AMt. 0.0121 ft./ft. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.453tt./s 1611361 ft./s 12769 ft./s
(V =[1.49*r*0.67*s"0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.000' hr + 0.0006;hr + 0.000] hr

(Tt =L/3600V)

Watershed or

Subarea Tc or Tt =

|| 0.185 hr ||

or

11.09 min




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: bm Date:  1/26/2018
Scenario/Structure: Str. #242

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170! 0.011 0.011

3. Flow Length, (L) **total L<= 100 ft 64.04 ft. 35.96 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2640in. 2.64]in. 2.64in.

5. Land Slope, (s) 0.0170 ft./ft. 0.0063 ft./ft. 0.0366 ft./t.

6. Travel Time, (Tt) 0.148 hr + 0016 hr + 0.000 hr
(Tt = [0.007(nL)*0.8)/[P2A0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 84.18 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0063 ft./it. 0.0290 ft.ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1.287 ft./s 2748115 1.250! ft./s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)"0.5)

11. Travel Time, (Tt) 0.018'hr + 0@ hr + 0.000¢ hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft.72

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 ft. 4307 1t. 3.984 1t.
(r=a/Pw)

15. Channel Slope, (s) 0.0100 ft./t. 0.0121 ft.fit. 0.0084 ft.ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452, ft./s 16.136 ft./s 12.7691ft./s
(V =[1.49°r*0.67*s0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.008 hr + 0.060°hr + 06.000: hr

(Tt =L/3600V)

Watershed or

Subarea Tc or Tt =

[ ote2nr ]

or

f

10.94 min

|




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DM Date:  1/26/2018
Scenario/Structure: [Str. #244

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170' 0.011 0.011

3. Flow Length, (L) **total L<= 100 ft 58.45 ft. 41,55 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 264in. 2.64lin. 2.64in.

5. Land Slope, (s) 0.0170 ft./ft. 0.0114 ftfft. 0.0366 ft./ft.

6. Travel Time, (Tt) 0:938 hr + 0.0i&ihr  + 0.000 hr
(Tt = [0.007(nL)*0.8)/[P240.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 34.14 ft. 0.00 ft. 0.00 ft,

9. Watercourse Slope, (s) 0.0114 ft/ft. 0.0290 ft.fft. 0.0060 ft./ft.

10. Average Velocity, (V) 1.728 /s 2748 t./s 1.250] ft./s
{Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)"0.5)

11. Travel Time, (Tt) 0.006' hr + 0.000'hr  + [ 6.600 hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.»2 132.12 ft.A2 174.24 f1.A2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 . 430311, 3.984)1t.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./ft. 0.0121 ftft. 0.0084 ft./it.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 t./s 16:136] ft./s 12,769 ft/s
(V =[1.49*r*0.67*s"0.5]/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.000 hr + 0.000hr + 0.008 hr

(Tt = L/3600V)

Watershed or
Subarea Tc or Tt =

“ 0.157 hr ||
or

If 9.44 min I




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: EJM__ 1/26/2018
Scenario/Structure: Str. #245

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170] 0.011 0.011,

3. Flow Length, (L) **total L<= 100 ft 54.49 ft. 45.51 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64}in. 2.64lin. 2.64in.

§. Land Slope, (s) 0.0168 ft./ft. 0.0114 ft.fit. 0.0366 ft.ft.

6. Travel Time, (Tt) 0931 hr 0.015hr + 0.0001 hr
(Tt= [0.007(nL)*0.8)/[P240.5*s~0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 65.45 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0114 ft./ft. 0.0290 ft./ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1723 /s 2.748]ft/s 1.250]t /s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)*0.5) :

11. Travel Time, (Tt) 0.011 hr 0.000ihr  + " 0.0001hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 #t.A2 174.24 A2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 ft. 4.30% 1t. 3.984 1t.
{r=alPw)

15. Channel Slope, (s) 0.0100 ft.ft. 0.0121 ft./it. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452ft./s 16.736] ft./s 12.769) ft./s
(V =[1.49*r"0.67*s*0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.000' hr 0.060/hr + 0.000 hr

(Tt = L/3600V)

Watershed or
Subarea Tc or Tt =
|| 0.156 hr ||
or
[ 9.39 min If




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: M_ Date:  1/26/2018
Scenario/Structure: |Str. #247

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170° 0.671 0.071,

3. Flow Length, (L) **total L<= 100 ft 62.81 ft 37.19 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 264lin. 2.64)in. 2.64in.

5. Land Slope, (s) 0.01585 ft.ft. 0.0114 ft./fft. 0.0366 ft.ft.

6. Travel Time, (Tt) 0.152 hr + 0.013hr + 0.600 hr
(Tt= [0.007(nL)"0.8]I[P2“0.5*s“0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 126.95 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0114 ft./t. 0.0290 ft./At. 0.0060 ft./ft.

10. Average Velocity, (V) 1.723tt./s 2748 ft/s 1.2500 ft./s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)"0.5)

11. Travel Time, (Tt) 0.020' hr + 0.0000hr + 0.000' hr
(Tt = L/3600V)

Channel Flow

12, Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 .72

13. Wetted Perimeter, Pw 6.32 ft 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 1t 4.302)ft. 3.984 1t.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./it. 0.0121 ft./ft. 0.0084 ft.At.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 ft./s 16.1361ft./s 12768 ft./s
(V =[1.49*r*0.67*s0.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.000} hr + 0.000°hr + 0.06G; hr

(Tt =L/3600V)

Watershed or
Subarea Tcor Tt =

|| 0.185 hr Il

or
[ 11.09 min |




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: EM__ Date:  1/26/2018
Scenario/Structure: [Str. #248

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170° 0.611 0.611

3. Flow Length, (L) **total L.<= 100 ft 55.97 fi. 44.03 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64in. 2.64lin. 2.64lin.

5. Land Slope, (s) 0.0155 ft./ft. 0.0114 ft./t. 0.0366 ft./t.

6. Travel Time, (Tt) 0.138 hr + 0.014hr + 0.000i hr
(Tt= [0.007(nL)*0.8]/[P2"0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 126.10 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0114 ft./ft. 0.0290 ft./ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1.728/1t/s 2.748itt/s 1.250° ft./s
(Vp = 20.3282(s)*0.5)
(Vup = 16.1345(s)0.5)

11. Travel Time, (Tt) 0.0201 hr + 0.000ihr  + [ 0.000hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 13212 ft.A2 174.24 ft.22

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 1. 4.302 ft. 3.984 .
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./f. 0.0121 ft.fit. 0.0084 ft.fit.

16. Manning's Roughness GCoeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452]t./s 16.1361ft./s 12.769) ft./s
(V =[1.49*r*0.67*s10.5)/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.000] hr + 0.066 hr + 0.000/ hr

{Tt=L/3600V)

Watershed or
Subarea Tc or Tt =

|| 0.173 hr [|

or
[ 10.39 min I




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DJM Date:  1/26/2018
Scenario/Structure: (gtr #250

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170 08.071 0.011

3. Flow Length, (L) **total L<= 100 ft 50.94 ft. 49.06 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64)in. 2.64lin. 264%n.

5. Land Slope, (s) 0.0170 ft./t. 0.0107 ft./t. 0.0366 ft./ft.

6. Travel Time, (Tt) 0.124'hr + 0.676hr + 0.000’ hr
(Tt = [0.007(nL)"0.8]/[P2/0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
{paved or unpaved)

8. Flow Length, (L) 124.58 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0107 ft.Af. 0.0290 ft./ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1.669 ft./s 2,748 ft/s 1.250]t./s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)"0.5)

11. Travel Time, (Tt) 0.021 hr + 0.000ihr  + | 0.000: hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ftA2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475} ft. 4.302'ft. 3.984ft.
(r=a/Pw)

15. Channel Slope, (s) 0.0100 ft.ft. 0.0121 ft.ft. 0.0084 ft./ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452 ft./s 16.136'1t./s 12:769] ft./s
(V =[1.49*r*0.67*s"0.5]/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 it

19. Travel Time, (Tt) 0.000 hr + 0.0007hr  + 0.600% hr

(Tt = L/3600V)

Watershed or
Subarea Tc or Tt =
[ oteinr
or
Il 9.63 min I




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: M_ Date:  1/26/2018
Scenario/Structure: 'Str. #250

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning’s Roughness Coeff., (n) 0.176! 0.017 0.011T

3. Flow Length, (L) **total L<= 100 ft 50.94 ft. 49.06 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 264in. 2.64in. 2.641in.

5. Land Slope, (s) 0.0170 ft./ft. 0.0107 ft./ft. 0.0366 ft./ft.

6. Travel Time, (Tt) 0.124! hr + 0.076hr + 0.000 hr
(Tt= [0.007(nL)"0.8)/[P2+0.5%s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
{paved or unpaved)

8. Flow Length, (L) 124,58 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0107 ft.At. 0.0290 ft./ft. 0.0060 ft./ft.

10. Average Velocity, (V) 1.669! ft./s 2.748)t/s 1.250] ft./s
(Vp = 20.3282(s)"0.5)
{Vup = 16.1345(s)*0.5)

11. Travel Time, (Tt) 0.021 hr + 0.000hr + 0.000! hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 13212 ft.A2 174.24 {22

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 ft. 4.3021ft. 3.984; ft.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft./t. 0.0121 ft./ft. 0.0084 ft./it.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452ift./s 16.736 ft./s 12.769 ft./s
(V = [1.49*r"0.67*s0.5]/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.600] hr + 0.066)hr + 0.060! hr

(Tt=L/3600V)

Watershed or
Subarea Tc or Tt =
0.161 hr

or

9.63 min

J




TIME OF CONCENTRATION or TRAVEL TIME WORKSHEET

Project: Hillview - Section 3

Designer: DJM Date: 1/26/2018
Scenario/Structure: [Str. #251

Sheet Flow

1. Surface Description grass pvmt pvmt

2. Manning's Roughness Coeff., (n) 0.170! 0.011 0.017

3. Flow Length, (L) **total L<= 100 ft 49.46 ft. 50.54 ft. 0.00 ft.

4. Two-yr 24-hr Rainfall, (P2) 2.64in. 2.64]in. 264lin.

5. Land Slope, (s) 0.0175 ft.fit. 0.0107 ft./ft. 0.0366 ft.fit.

6. Travel Time, (Tt) 0.118 hr + 0.007hr + 0.000! hr
(Tt =[0.007(nL)*0.8)/[P2/0.5*s"0.4])

Shallow Concentrated Flow

7. Surface Description paved unpaved unpaved
(paved or unpaved)

8. Flow Length, (L) 122.59 ft. 0.00 ft. 0.00 ft.

9. Watercourse Slope, (s) 0.0107 ft./it. 0.0290 ft./ft. 0.0060 ft./t.

10. Average Velocity, (V) 1.669'ft./s 2.748lt/s 1,250] t./s
(Vp = 20.3282(s)"0.5)
(Vup = 16.1345(s)"0.5)

11. Travel Time, (Tt) 0.0207 hr + 0.000'hr + 0.600¢ hr
(Tt = L/3600V)

Channel Flow

12. Cross Sectional Flow Area, (a) 3.00 ft.A2 132.12 ft.A2 174.24 ft /2

13. Wetted Perimeter, Pw 6.32 ft. 30.71 ft. 43.74 ft.

14. Hydraulic Radius, (r) 0.475 ft. 4.302 1. 3.984]ft.
(r=alPw)

15. Channel Slope, (s) 0.0100 ft.ft. 0.0121 ft./t. 0.0084 ft.ft.

16. Manning's Roughness Coeff., (n) 0.200 0.027 0.027

17. Velocity, (V) 0.452! ft./s 16,136 ft./s 12768 ft./s
(V = [1.49*r*0.67*s"0.5]/n)

18. Flow Length, (L) 0.00 ft. 0.00 ft. 0.00 ft.

19. Travel Time, (Tt) 0.0661 hr + 0.000°hr  + 0.006! hr

(Tt = L/3600V)

Watershed or
Subarea Tc or Tt =

|| 0.156 hr "

or

I

938 min |
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Section 2: Storm Inlet Calculations

Storm inlets were placed throughout the site to ensure that there will be adequate capacity to pass
the design 10-year flow with 50% of the sag inlet clogged with the maximum depth of water not
exceeding six inches, or maintaining a 10’ travel lane in paved areas. The attached charts are a
Discharge vs. Depth provided by Neenah Foundry Company. Charts are attached for sag inlets
located in grassed areas with 50% of the inlet clogged and for inlets located on grade. The inlets
located at sags within the roadway were analyzed using the weir equation. The weir equation is
as follows:

Q=3.3P(h)'?

Where: P = perimeter of the grate; h = head above the casting; Q = Capacity

The casting used for all road inlets, located in a sag, is a Neenah R-3501-TB, which has a
perimeter of 5.7 feet. This length was reduced by 50% to simulate a clogged inlet. Therefore,
the perimeter length used in the weir equation is 2.85 feet. The following table indicates the
inlets capacity and corresponding roadway spread at each inlet.

Structure | Casting Type Watershed Runoff Inlet Depth Over | Spread | Bypass
No. Capacity Grate
202 R-3501-TR 1.04 cfs 0.93 cfs 0.15° 7.60° 0.11 cfs
203 R-3501-TL 0.84 cfs 0.93 cfs 0.14 7.00° 0.00 cfs
205 & 205A | R-3501-TB 1.33+0.11 = 1.44 cfs 1.44 cfs 0.18 7.18° 0.00 cfs
206 & 206A | R-3501-TB 1.11 cfs 1.20 cfs 0.16° 7.80° 0.00 cfs
207 R-3501-TL 0.96 cfs 0.95 cfs 0.15° 7.70° 0.00 cfs
208 R-3501-TR 0.62 cfs 0.65 cfs 0.13° 6.55° 0.00 cfs
210 R-3501-TL 0.68 cfs 0.71 cfs 0.14 6.75° 0.00 cfs
211 R-3501-TR 0.58 cfs 0.62 cfs 0.13° 6.35° 0.00 cfs
214 R-3501-TR 0.93 cfs 0.88 cfs 0.14 6.90° 0.05 cfs
215 R-3501-TL 0.79 cfs 0.88 cfs 0.14 6.90° 0.00 cfs
217 R-3501-TR 0.34 cfs 0.34 cfs 0.11° 5.50° 0.00 cfs
218 R-3501-TL 0.83 cfs 0.88 cfs 0.15° 7.40° 0.00 cfs
219 R-3501-TR 1.87 cfs 1.94 cfs 0.20° 10.00° | 0.00 cfs
222 R-3501-TL 1.23 cfs 0.94 cfs 0.17 8.00° 0.29 cfs
223 R-3501-TR 0.90 cfs 0.92 cfs 0.15° 7.65° 0.00 cfs
226 R-3501-RL 1.16+0.29 = 1.45 cfs 0.96 cfs 0.18 9.10° 0.49 cfs
227 R-3501-TR 0.73 cfs 0.88 cfs 0.14 7.05° 0.00 cfs
229 & 229A | R-3501-TB 1.39+0.54 = 1.93 cfs 2.08 cfs 0.23° 8.00° 0.00 cfs
230 & 230A | R-3501-TB 1.33 cfs 1.44 cfs 0.18 7.18° 0.00 cfs
232 R-3501-TR 0.47 cfs 0.54 cfs 0.12 5.90° 0.00 cfs
233 R-3501-TL 0.29 cfs 0.39 cfs 0.1 4.95° 0.00 cfs
238 R-3501-TR 0.56 cfs 0.65 cfs 0.13° 6.30° 0.00 cfs
239 R-3501-TL 0.45 cfs 0.54 cfs 0.12° 5.90° 0.00 cfs
241 & 241A | R-3501-TB 1.40 cfs 1.44 cfs 0.18 7.18° 0.00 cfs
242 & 242A | R-3501-TB 1.36 cfs 1.44 cfs 0.18 7.18° 0.00 cfs
244 R-3501-TR 0.51 cfs 0.64 cfs 0.15° 7.50° 0.00 cfs
245 R-3501-TL 0.56 cfs 0.64 cfs 0.15° 7.50° 0.00 cfs
247 R-3501-TR 0.77 cfs 0.83 cfs 0.13° 6.20° 0.00 cfs
248 R-3501-TL 0.74 cfs 0.83 cfs 0.13° 6.20° 0.00 cfs
250 & 250A | R-3501-TB 1.41 cfs 1.44 cfs 0.18 7.18° 0.00 cfs
251 & 251A | R-3501-TB 1.39 cfs 1.44 cfs 0.18 7.18° 0.00 cfs




Manning Equation Calculator

Company
Name: ‘CrossRoad Engineers, P.C.

Name: Hillview - Section 3

1
Project
Notes: sy 202

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or cfs), This
information is vitally important when selecting a grate type and
size for a given project.

-, g 3 .

« 058 gt
.L‘I' M & [] ™8
Where...

* D = Depth of flow in feet

= Q = Channel flow in cfs {calculated)

* Z = Reciprocal of transverse slope (1/ST)

© S = Longitudinal slope

» N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Longttudinal and
Transverse Slapes. Enter one
of the remaining variables
and then press calculate:

» Depth of Flow (D)
» Total flow in cfs (Q)
= Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.
Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.
. Enter the “K" value in
the space provided.
4. Press Calculate.

[

w

Step1

Alternate One Alternate Two  Alternate Three

Depth of ——
flow In feet 0.152
(©): (2]
Transverse
Slope in
fIfE. (ST): 0.02
?
Longitudinal
Slope In
fe/fe. (sL): 0.0083
&4
Roughness
coefficient
o (N
(value for
concrete or
asphalt)

Total flow
in cfs (Q): 1.04
m
Spread of —
flow in feet: T.600
o

0.016 0.018 0.016

Step2



numbers
and grate

types that 3085V
have
K-charts:
U]

Grate
Coefficlent
from 14
K-chart
(K):
Grate
capacity 093
in efs: [2]
Bypass
flow in 0.1
fs:
Percent
captured:

90.38

For additienal information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
email at joseph.falle;i: neenahenterprises.comn.

Prozram Methodology

If your inlet is not capturing enough of the flow, some
impr P

e Utilizinz the imoroved efficienty of vane style rrates Pg
n2

¢ Improve spread of flow capture utilizing the Neenah
R-3500 Slotted Vane Drain System

* Remove siznificant amounts of water utilizing Neenah's
R-4950 Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

Company

Name: CrossRoad Engineers, P.C.

Project

Name: Hillview - Section 3

Notes: str. 203

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
information is vitally important when selecting a grate type and

size for a given project.

=114

—

: =1
_f_ z

Where...
* D = Depth of flow in feet

« Q = Channel flow in cfs (calculated)

¢ Z = Reciprocal of transverse slope (1/5T)

* S = Longitudinal slope

0= 0_:@ MgV

* N = Raughness coefficient at constant 0.016 {value for

concrete and asphait)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

¢ Depth of Flow (D)
e Total flow in ¢fs (Q)
e Spread of flow in feet

Step 2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1,

. Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.

3. Enter the "K" value in

the space provided.

4. Press Calculate,

N

Step1

Alternate One

Depth of

flow in feet 0.140
@) [}
Transverse
Slope in

ft.jft. (ST): 0.0
]
Longitudinal

Slope in
fe.ffe, (SL): 0.0083
J&d]

Roughness

coefficient
(N): 0.016

{value for

Alternate Two

0.016

Alternate Three

—

0.016



concrete or
asphalt)
Total flow
In efs (Q): 0.84
m
Spread of
flow in feet: 7.000

1
AN el el Revi G v

Step2

Catalog
numbers
and grate
types that  3065.V
have
K-charts:
m
Grate
Caefficient
from 14
K-chart
(K
Grate
capacity 0.83
in cfs: [2]
Bypass
flow in 0.00
cfst
Percent

captured: non

For additional information regarding Neenah Inlet Grate
Capacities, please contact joe Falie P.E., at {920)729.3653 or
email at joseph.falle iz neenahenterprises.com.

Program Methodology

If your inlet is not capturing enough of the flow, some
improvement options include:

o Utilizing the improved efficiency of vane stule grates Ps
12

* Improve spread of flow capture utilizing the Neenah
R-1544 Slotted Vane Drain System

* Remove significant amounts of water utilizing Neenah's
R-49200 Vane Style Transverse Drainage Structure Series

Copytight © 2018 Neenah Foundry



Manning Equation Calgulator

Company
Name: (CrossRoad Englneers, PC

Project
Name: Hillview - Section 3

Notes: gir. 207

The Modified Manning Equation is used to calculate flow
velocities and velume (in cublc feet per second or cfs). This
information is vitally important when selecting a grate type and
size for a given project.

_I_l 1
£i

Where...

= 0-LBgmgn

¢ D = Depth of flow in feet

* Q = Channe! flow in cfs (calculated)

® Z = Reciprocal of transverse slope (1/5T)

* § = Longitudina! slope

¢ N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Stept

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

* Depth of Flow (D}
+ Total flow in cfs (Q)
 Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.

. Derive the Grate

Coefficient by plotting

the Transverse Slope

(ST) and Longitudinal

Slope factors onto the

K Chart.

Enter the "K" value in

the space provided.

4. Press Calculate.

N

w

Step1

Alternate One Alternate Two  Alternate Three

Depth of S

flow in feet 0.154
@) [
Transverse
Slope in

feffe. {ST): 002
ol
Longitudinal

Slope in
fefit. (5L): 0.0085
]

Roughness
coefficlent
{N):
(value for
concrete or
asphalt)
Total flow
in ofs (Q): 0956
m

0.016 0.016 0.016

Spread of W
flow in feet: 7.700
?

2
Sl e (G e ) i

Step?2



numbers
and grate
types that
have
K-charts:
4]

Grate
Coefflcient
from
K-chart
):

Grate
capacity
incfs: [2)
Bypass
flow in
ofs:
Percent
captured:

A6V

0.01 }

98.98

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at {920)729.3653 or
email at joseph.falle i neenahenterprises.com.

Program Methodology

1f your inlet Is not capturing enough of the flow, some

P!

P

» Utilizing the improved efficiency of vane style zrates Pg
2

prove spread of flow capture utilizing the Neenah

R-3599 Slotted Vane Drain System

* Remove significant amounts of water utilizing Neenah's
R~-4244 Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Faundry



Manning Equation Calculator

Company
Name: |CrossRoad Engineers, PC

Praject
Name: Hillview - Section 3

Notes: s, 208

The Modified Manning Equation is used to caiculate flow
velocities and volurme (in cubic feet per second or cfs), This
information is vitally important when selecting a grate type and
size for a given project.

—— <056 bl

Where...

¢ D = Depth of flow in feet

* Q = Channel fiow in cfs (calculated)

¢ I = Reciprocal of transverse slope (1/5T)

* 5 = Longitudinal slope

* N = Roughness coefficient at constant 0.016 {value for
concrete and asphalt)

Instructions

Stepl

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

= Depth of Flow (D)
« Total flow in cfs (Q)
¢ Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.
Derlve the Grate
Coefficient by plotting
the Transverse Slope
{ST) and Longitudinal
Slope factors onto the
K Chart.
3. Enter the "K" value in
the space provided.
4. Press Calculate,

L

Stepi

Alternate One Alternate Two  Alternate Three

Depth of —
flow In feet 0.131
@): [7)
Transverse
Slope In S
fe./ft. (ST): 0.02
&]
Longitudinal

Slope in
feffe. (SL): 0.0065
]

Roughness
coefficient
(N):
{value for
concrete or
asphalt)
Total flow
In cfs (Q): 082
(6]

0.016 0.016 0.016

Spread of -
flow in feet: 6.550

o1 {
R e ) o Il e

Step2



numbers
and grate
types that 3065V
have
K-charts:
m
Grate
Coefficient ——
from 14
K-chart
(K:
Grate
capacity 0.65
in cfs: [?]
Bypass
flow in .00
cfs:
Percent

captured; 10484

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
email at joseph.falle/ neenahenter;rises.com.

Program_Methodology

If your inlet Is not capturing enough of the flow, some

impr P

e Utiliziny; the improved efficiency of vane style grates Py
nz

® Improve spread of flow cajture utilizing the Neenah
R-3599 Slotted Vane Drain System

ficant amounts of water utilizing Neenah's

94 Vane Style Transverse Drainage Structure Series

Copyright ® 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: CrossRoad Engineers, PC

Project
Name: Hillview - Section 3

Notes: Str. 210

The Modified Manning Equation is used to calculate flow
velocities and volure (in cubic feet per second or cfs). This
information is vitally important when selecting a grate type and
size for a given project.

= -
! Ll_’,,-—;"\’ 0= 188 pptgre
oA

Where..,

« D = Depth of flow in feet

= Q = Channel flow in cfs (calculated)

« Z = Reciprocal of transverse slope (1/ST)

* S = Longitudinal slope

® N = Roughness coefficient at constant 6.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

* Depth of Flow (D}
» Total flow in cfs (Q)
« Spread of flow in feet

Step2

To Calculate flow capture of
speciffc Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"'Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.
Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST} and Longitudinal
Slope factors onto the
K Chart.
. Enter the "K" value in
the space provided.
4. Press Caleulate.

-

w

Stepl

Alternate One Alternate Two  Alternate Three

Depth of S
flow in feet 0.135 i
@): (21
Transverse

Slope in '
fefte. (sT): 002
2

Longitudinal

Slope in
fefit. (SL): 0.0088
o

Roughness
coefficlent
(N}:

(value for
concrete or
asphalt)
Total flaw
In cfs (Q):
g}
Spread of .
flow in feet: €750

a2
ot Rusel [Caiia Resat e oo
Step2

0.016 0.016 0.016

088



numbers
and grate
types that  3065.V
heve —

K-charts:
m
Grate
Caefficient
from 14
K-chart
(K):
Grate —_—
capacity an
inefs: [7]
Bypass
flow in 0.00
cfs;
Percent

captured: 18441

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
emall at Joseph.falle i neenahenterprises.com.

Program Methodology

if your inlet is not capturing enough of the flow, some

N :
impr P

» Utilizing the improved efficiency of vane style grates Py
n2

 Improve spread of flow capture utilizing the Neenah
R-359¢ Slotted Vane Drain System

fcant amounts of water utilizing Neenah's

%o Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

' Company _
Name: CrossRoad Engineers, PC

Project
Name: Hillview - Section 3

Notes: st 219

The Modified Manning Equation Is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
information is vitally important when selecting a grate type and
size for a given project.

L i
Where...

® D = Depth of flow in feet

* Q = Channel flow in cfs {calculated)

* Z = Reciprocal of transverse slope {1/ST)

® S = Longitudinal slope

* N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter ane
of the remaining variables
and then press calculate:

= Depth of Flow (D}
= Total flow in cfs (Q)
« Spread of flow in feet

Step2

Te Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.

. Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.

. Enter the "K" value in
the space provided.

4. Press Calculate.

»

w

Step1

Alternate One Alternate Two  Alternate Three

Depth of e
flow in feet 0.127 |
o) 2
Transverse
Slope in X
feff. (ST): o.02
2

Longitudinal

Slope in
ffie (sy: 00088
4]
Roughness
coefficient
(N):
{value for
concrete or
asphalt)
Total flow
In efs {(Q): 0.58

6]

0.016 0.016 0.016

Spreed of
flow In feet: £8.350

m
RS oo P ke ) o

Step2



numbers
and grate
types that  3085.V
have
K-charts:
o]
Grate
Coefficient
fram 13
K-chart
X
Grate
capacity Q.62
incfs: []
Bypass
flow in 0.00
cfs:
Percent
captured:

108.20

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
email at joseph.falle@neenahenterprises.com.

Program Methodology
If your inlet is not capturing enough of the flow, some

impr P

* Utiliziny the imriroved efficiency of vane style rrates Py
12

= Improve spread of flow capture utilizinz the Neenah
R-3599 Slotted Vane Drain System

= Remave significant amounts of water utilizing Neenah's
R-5a44 Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

Company R
Name: CrossRoad Engineers, PC

Project
Name: Hillview - Section 3

Notes: Sy 214

The Modified Manning Equation s used to calculate flow
velocitles and volume (in cubic feet per second or cfs). This
information is vitally important when selecting a grate type and
size for a given project.

—rld e 056
T oiftane
Where...

» D = Depth of flow in feet

» Q = Channel flow in cfs (calculated)

» Z = Reciprocal of transverse slope (1/ST)

= § = Longitudinal slope

« N = Roughness coefficient at canstant 0.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slapes. Enter one
of the remaining variables
and then press caleulate:

+ Depth of Flow (D)
« Total flow in cfs (Q)
 Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.
Derive the Grate
Coefficient by plotting
the Transverse Slope
{ST) and Longitudinal
Slope factors onto the
K Chart.
. Enter the "K" value in
the space provided.
4. Press Calculate.

L

w

Stepl

Alternate One Alternate Two  Alternate Three
Depth of A
flow in feet 0.138
©: [
Transverse
Slope in F
fefe. (sT: 08
jd

Longitudinal
Slape In
fe.ffe. (SL): 00108
@
Roughness
coefficlent
{N):
{value for
concrete or
asphalt)
Total flow
in cfs (@): 093
4]
Spread of ST
flaw in feet: 8900

m
bl Reoet Cadn' et Ealid v

0.016 0.016 0.016

Step2



numbers
and grate
types that 3085V
have
K-charts:
]
Grate
Coefficient
from 14
K-chart
(K):
Grate
capacity 0.88
In cfs: [2]
Bypass
flow in 0.05
ofs:
Percent

captured: 94.62

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at {920)729.3653 or
email at joseph.falle@neenahenterprises.com.

Program Methodology

If your inlet is not capturing enough of the flow, some

impr p

» Utilizing: the impraved efficiency of vane style rrates Py
12

 imorove spread of flow capture utilizing the Neenah
R-3599 Slotted Vane Drain System

® Remove significant amounts of water utilizinz Neenah's
R-49¢¢ Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: CrossRoad Engineers, PC

Project
Name: |Hillview - Sectien 3

Notes: s 215

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
information Is vitally important when selecting a grate type and
size for a given project.

—1.
i
oL
Where...

® D = Depth of flow in feet

* Q = Channel flow in ¢fs (calculated)

® Z = Reciprocal of transverse slope (1/ST)

¢ S = Longitudinal slope

* N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

* Depth of Flow (D)
= Total flow in cfs (Q)
» Spread of flow in feet

Step2

Te Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.
Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.
. Enter the "K" value in
the space provided.
4. Press Calculate.

N

w

Step?

Alternate One Alternate Two  Alternate Three

Depth of ===
flow n feet 0.130
(o) 2
Transverse
Slope In e —
fete. {T: Ll
&3
Longitudinal
Slope in
fe./ft. (SL):
m
Roughness
coefficient
(N):
(value for
concrete or
asphalt)

Total flow
In cfs {Q): 0.79
i}

0.0108

0.016 0.016 0.016

Spreadof .. ...
flow In feet: 6.500

PR e i i o

Step2



numbers
and grate
types that 3085\
have
K-charts:
4]
Grate
Coefficient
from 14
K-chart
x):
Grate
capacity 0.88
Incfs: 7]
Bypass
flow in 0.00
ofs:
Percent

captured: 139

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
email at joseph.falle/: neenahenterprises.com,

Program Methodology

If your Inlet Is not capturing enough of the flow, some

impr p

 Utilizing the improved efficiency of vane style zrates Py
12

ove spread of flow capture utilizing the Neenah

R-3599 Slotted Vane Drain System

« Remove siznificant amounts of water utilizinz Neenah's
R-4299 Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenzh Foundry



Manning Equation Calculator

Company
| Name: CrossRoad Engineers, PC

Project
Name: |Hillview - Section 3

Notes: 5. 217

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
informatlon is vitally important when selecting a grate type and
size for a given project.

— D58 e el
i e— S el

Where...

« D = Depth of flow in feet

= Q = Channel flow in cfs (calculated)

= Z = Reciprocal of transverse slope (1/5T)

© S = Longitudinal slope

* N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Stepl

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

* Depth of Flow (D)
« Total flow in cfs (Q)
 Spread of flow in feet

Step 2

Te Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.
Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.

Enter the “K" value in
the space provided.

4. Press Calculate.

[

w

Stepi

Alternate One Alternate Two  Alternate Three

Depth of

flow in feet on
{o): [7]
Transverse
Slope in

ft./ft. (ST): 0.02
]
Longitudinal

Slope in
feft. {sL): 0.008
m

Roughness
coefficient
(N):

{value for

concrete or
asphalt)

Total flaw
In cfs (Q): 0.34

2
Spread of .
flow in feet: 5500

) o IR o R o

0.016 0.016 0.016

Step2



numbers
and grate
types that 3085V
have
K-charts:
4]
Grate
Coefficient
from 14
K-chart
®):
Grate -
capacity 0.34
In efs: [2]
Bypass
flow in 0.00
cfs;
Percent '
captured: 100,00

For additional information regarding Neenah Inlet Grate
Capacities, please contact joe Falle P.E., at (920)729.3653 or
email at joseph.fallesineenahenterzrises.com,

Program Methodology

If your Inlet is nat capturing enough of the flow, some

impr p

# Utilizing the imoroved efficiency of vane style yrates Py
n2

* improve spread of flow capture utilizing the Neenah
R-359¢ Slotted Vane Drain System

* Remove significant amounts of water utilizing Neenah's
R-499% Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: (CrossRoad Engineers, PC

Project
Name: Hillview - Section 3

Notes: str. 218

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
informatien is vitally important when selecting a grate type and
size for a given project.

u.ﬂi&mﬁzs'lz

Where...

« D = Depth of flow in feet

* Q = Channel flow in cfs (calculated)

» Z = Reciprocal of transverse slope (1/5T}

* § = Longitudinal slope

« N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Lengitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

= Depth of Flow (D)
* Total flow in cfs (Q)
 Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.

. Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.

. Enter the "K" value in
the space provided.

4. Press Calculate.

~

w

Step1

Alternate One Alternate Two  Alternate Three
Depth of J—
flow In feet 0.148
(o) (2]
Transverse
Slope in = =
ft./ft. (ST): 0.02 |
@]
Longitudinal

Slope in
fefft. (sL): 0.006
;

Roughness
coefficient
{N):

(value for
concrete or
asphalt)

Total flow
in cfs (Q): 0.83 i

0.016 0.016 0.016

Spread of =
flow in feet: 7.400

k4]
R R B o IR il

Step2



numbers
and grate
types that 3085V
have
K-charts:
?
Grate
Coefficient
from L¥]
K-chart
()
Grate
capacity 0.88
in efs: [7)
Bypass
flow in 0.05
cfs:
Percent
captured:

108.02

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
email at joseph.falle it neenahenterprises.com.

Program Methodology

If your Inlet Is not capturing enough of the flow, some
impi options includ

 Utilizing: the im;roved efficiency of vane style srates Pz
12

» Improve spread of flow capture utilizing the Neenah
R-3599 Slotted Vane Drain_System

® Remove siznificant amounts of water utilizinz Neenah's
R-4999 Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: (CrossRoad Engineers, PC

Project
Name: Hillview - Section 3

Notes: Sir. 2194 2194

The Modified Manning Equation is used to calculate flow
velocities and volume {in cubic feet per second or cfs). This
information [s vitally important when selecting a grate type and
size for a given project.

|
GL//"’H 0-2¥ ptagie
1
oL
Where...

¢ D = Depth of flow in feet

* Q = Channel flow in cfs {calculated}

¢ Z = Reciprocal of transverse slope (1/ST)

® § = Longitudinal slope

* N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Stept

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

* Depth of Flow (D)
* Total flow in cfs (Q)
 Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.

. Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.

. Enter the "K" value in
the space provided.

4. Press Calculate.

»

w

Stepl

Depth of S—
flow in feet 0.20 ¢
(o). 2]
Transverse

Slope in
fe./ft. (ST): 002
o]

Longitudinal
Slope in i
fefe. (SL: 0.008

1]
Roughness
coefficlent
(N):
{value for
concrete or
asphalt}
Total flow
in ofs (Q): 1.87

&3

0.016 0.016 0.016

Spread of
flow In feet:
u

i
B i Sy et i s

10.000

Step2



numbers
and grate

types that 3065V
have
K-charts:
m

Grate
Coefficient
from 4
K-chart
K}
Grate
capacity 1.94
In cfs: {2}
Bypass
flow In 0.07
cfs:
Percent

captured: 103.74

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at {920)729.3653 or
email at joseph.falle @ neenahenterjrises.com.,

Program Methodalogy

If your Inlet Is not capturing enough of the flow, some

impr P

o Utilizing: the impiroved efficiency of vane style zrates Py
2

* Improve spread of flow capture utilizing the Neenah
R-3599 Slotted Vane Drain System

* Remove siznificant amounts of water utilizing Neenah's
R-42%9 Vane Style Transverse Drainaje Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: CrossRoad Engineers, PC

Project
Name: [Hillview - Saction 3

Notes: si, 222

The Modified Manning Equation Is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
information is vitally important when selecting a grate type and
size for a given project.

]

[ i
M &

Where...

* D = Depth of flow in feet

» Q = Channel flow in cfs (calculated)

* Z = Reciprocal of transverse slope (1/5T}

® § = Longitudinal slope

» N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

« Depth of Flow (D}
« Total flow in cfs (Q)
= Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appraopriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1,

. Derive the Grate

Coefficient by plotting

the Transverse Slope

(ST) and Longitudinal

Slope factors onto the

K Chart.

Enter the "K" value in

the space provided.

4. Press Calculate,

»

b

Step1

i Two Three

Depth of i
flow In feet 0171
(o) [1
Transverse
slope in
fefie. (ST): 002
2

Longltudinal
Slope in
fe./ft. (SL):
o]
Roughness
coefficient
{N):
{value for
concrete or
asphalt)
Total flow
incfs (Q): 1.23
6]

0.006

0.016 0.016 0.016

Spread of Sl ’
flow in feet: 8.550 !
?]

6] 1
R s (N ol (GRS o

Step2



numbers
and grate

types that  3085.y
have

K-charts:
4]
Grate
Coefficient
from 14
K-chart
x):
Grate
capacity 084
incfs: 2]
Bypass
flow In 0.29
cfs;
Percent
captured: 78.42

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
email at ‘oseph.falle s neenahenterprises.com.

Program Methodology

If your Inlet s not capturing enough of the flow, some
Lk L

o Utilizing the imuroved efficiency of vane style grates Pp
12

* Improve spread of flow capture utilizing the Neenah
R-3599 Slotted Vane Drain System

* Remove significant amounts of water utilizing Neenah's
R-4000 Vane Style Transverse Drainage Structure Series

Copyright @ 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: CrossRoad Engineers, PC

Project:
Name: Hillview - Section 3

Notes: st 223

The Modified Manning Equation is used to calculate flow
velocities and volume (in cublc feet per second or cfs). This
information is vitally important when selecting a grate type and
size for a given project.

TIL;/’_('(_,_. 0- S ataste
L

Where..,

* D = Depth of flow in feet

= Q = Channel flow in cfs (calculated)

» Z = Reciprocal of transverse slope (1/5T)

* S = Longitudinal slope

* N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instruetions

Stepl

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

« Depth of Flow (D)
= Total flow in cfs (Q)
 Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop~-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
“Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.

. Derive the Grate

Coefficient by piotting

the Transverse Slope

(ST) and Longitudinal

Slope factors onto the

K Chart.

Enter the "K" value in

the space provided.

4. Press Calculate,

N

w

Step1

Alternate One Alternate Two  Alternate Three
Depth of ——r——
flow in feet 0.153
®): 71
Transverse
Slope in s
ft./ft. (ST): 0.02
&4

Longitudinal
Slope in
fr.ffe. (sL): 0.006
a
Roughness
coefficient
{N):
{value for
concrete or
asphalt)
Total flow
In cfs (Q): 0.90
6]
Spread of o
flow In feet: 7.650

&l
o Hriet Cukimn Busa| Calotat, Bose
Step2

0.016 0.016 0.016



numbers
and grate
types that 3065V
have
K-charts:

Grate
Coefficient
from 14
K-chart
{):
Grate
capacity 092
Incfss [2)
Bypass
flow In 0.02
ofs:

Percent 4
captured: 10222

For additional information regarding Neenah Inlet Grate
Capacities, please cantact Joe Falle P.E., at (920)729.3653 or
email at joseph.falleii neenahenterprises.com.

Praogram Methodology

If your inlet is not capturing enough of the flow, some

P! P

* Utilizing the improved efficiency of vane style prates P
a2z

» Improve spread of flow capture utilizing the Neenah
R-3599 Slotted Vane Drain System

ficant amounts of water utilizinz Neenah's

7. Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: CrossRoad Engineers, P.C.

Project
Name; Hillview - Section 3

Notes: sir. 228

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
information is vitally important when selecting a grate type and
size for a given project.

u.ﬂ_-"ﬁﬁmmsw

Where...

© D = Depth of flow in feet

* Q@ = Channel flow in cfs (calculated)

 Z = Reciprocal of transverse slope (1/5T)

® S = Longitudinal slope

* N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter ane
of the remaining variables
and then press calculate:

« Depth of Flow (D)
« Total flow in fs (Q)
 Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.
Derive the Grate
Coefficlent by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.

Enter the "K" value in
the space provided.

4. Press Calculate,

L

w

Step1

Alternate One Alternate Two  Alternate Three

Depth of s
flow in feet 0.182
(0): [2]
Transverse

Stope In
feffe. (sT): 0.02
6]

Longitudinal

Slope in
f/fe. (s1): 0008
&4
Roughness
coefficient
{N):
(value for
concrete or
asphalt)

Total flaw
In cfs (Q): 145
m

0.016 0.016 0.016

Spread of e e
flow in feet: 2.100

m
R T e =
Step?



numbers
and grate
types that  3085-V
have
K-charts:
&3]
Grate
Coefficient
from 14
K-chart
(K):
Grate s
capacity 0.88
inefs: (7]
Bypass
flowin 049
ofs:
Percent

captured: 8.2

For additional infermation regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (820)729.3653 or
email at joseph.falleiz neenahenterrises.com.

Program Methodology

If your Inlet is not capturing enough of the flow, some

P P

« Utilizinz the improved efficiency of vane style grates Py
u2

® Improve spread of flow capture utilizing the Neenah
R=359¢ Slotted Vane Drain System

¢ Remove siznificant amounts of water utilizing Neenah's
R-5990 Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: CrossRoad Engineers, P.C.

Project
Name: Hillview - Section 3

Notes: sy, 297

The Medified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
informatien is vitally important when selecting a grate type and
size for a given project.

T‘ . — =058 st
i 7 N
Where...

¢ D = Depth of flow in feet

* Q = Channel flow in cfs (calculated)

® Z = Reciprocal of transverse slope {(1/5T}

* S = Longitudinal slope

* N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Stept

Enter the Longltudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

¢ Depth of Flow (D}
* Total flow in cfs (Q)
» Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.
Derive the Grate
Coefficient by plotting
the Transverse Slope
{ST) and Longitudinal
Slope factors onto the
K Chart.

Enter the "K" value In
the space provided.

4. Press Calculate.

[

L

Step1

Alternate One Alternate Two  Alternate Three
Depth of S .
flow In feet 0.141 i
@) 2
Transverse

Slope in
ft./ft. (ST): 0.02
2

Longitudinal
Slope In
feffe. (sLy:
[£4]
Roughness
coefficient
N):
{value for
concrete or
asphalt)
Total flow
In ofs (Q): 0.73
m

0.016 0.016 0.016

Spread of R
flow In feet: 7.050

6]
Guile Reral Cacutmd, Pt G st

Step2



numbers

and grate
types that  30€5.V ]
have
K-charts:

Grate
Coefficient - =
from 14
K-chart
K):
Grate
capacity 088 f
incfs: [7]
Bypass
flow in 043
ofs:
Percent
captured:

12055
R, o ARG o it i

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
emall at joseph.falle@neenahenterprises.com.

Program Methodology

If your inlet is not capturing enough of the flow, some

P! P

» Utilizing the improved efficiency of vane style prates Py
112

¢ Improve spread of flow capture utilizing the Neenah
R-3599 Slotted Vane Drain System

* Remove significant amounts of water utilizing Neenah's
R-49%9 Vane Style Transverse Drainaze Structure Series

Copyright © 2018 Neenzh Foundry



Manning Equation Calculator

Company

Name: CrossRoad Engineers, PC

Project
Name: [Hillview - Section 3

Notes: sp. 232

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
infermation Is vitally important when selecting a grate type and

size for a given project.

—1

T —
TH—

Where...
¢ D = Depth of flow in feet

* Q = Channel flow in ¢fs (calculated)

¢ Z = Reclprocal of transverse slope (1/ST)

* S = Longitudinal slope

0-088 gt

* N = Roughness coefficient at constant 0.016 (value for

concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

* Depth of Flow (D)
* Total flow in cfs (Q)
 Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.

. Derlve the Grate

Coefficient by plotting

the Transverse Slope

(ST) and Longitudinal

Slope factors onto the

K Chart.

Enter the "K" value in

the space provided.

4. Press Calculate,

N

o

Step1

Two

Threa

Depth of S
flow In feet o118
o) (2}
Transverse
Slope in S
fete. (sT): 002
m
Longltudinal
Slope In
feffe. (sL): o
m
Roughness
coefficient
{N):
(value for
concrete or
asphalt)
Total flow
In cfs (Q): 0.47
21
Spread of
flow in feet:
2

0.016

“s800

Step2

0.016

|

0.016

e}
] e (B v G ot



numbers
and grate
types that 3085V
have
K-charts:
4]
Grate
Coefficient
from 14
K-chart
(K):
Grate
capacity 0.54
incfs: [7)
Bypass
flow In £0.07
ofs:
Percent

captured: 114.89

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at ($20)729.3653 or
email at joseph.fallei neenahenterprises.comn.

Program_Methodolo

If your infet Is not capturing enough of the flow, some

mpr P

e Utiliziny the improved efficiency of vane style grates Py
12

* Improve spread of flow capture utilizing the Neenah
R=3599 Slotted Vane Drain System

» Remove significant amounts of water utilizing Neenah's
R-400c Vane Style Transverse Drainage Structure Series

Copyright ® 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: CrossRoad Engine

Project
Name: Hillview - Section 3

Notes: Sy 233

ers, PC

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or ¢fs). This

information is vitally important when selecting a grate type and

size for a given project.

i

Where...
* D = Depth of flow in feet

T i

» Q = Channel flow in cfs (calculated)

® Z = Reciprocal of transverse slope (1/ST)

« S = Longitudinal slope

0= 18 pptagin

« N = Roughness coefficient at constant 0.016 (value for

concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

* Depth of Flow (D)
 Total flow in cfs (Q)
« Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down,

1. Select the cataiog
number for the
appropriate "K" chart
and frem the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.

. Derive the Grate

Coefficient by plotting

the Transverse Slope

(ST) and Longitudinal

Slope factors onto the

K Chart.

Enter the "K" value in

the space provided.

4. Press Calculate.

N

w

Step1

Alternate One

Depth of ———

flow In feet 0.099

@) 121
Transverse
Slope in >

feffe. (s7): %02
21
Longitudinal
Slope In
fr./fe. (SL):
m
Roughness
coefficient
{N):
{value for
concrete or
asphalt)
Total flaw
In cfs (Q): 0.29

m

Spread of ———
flow in feet: 4.950

0.0063

©.016

Alternate Two

0.016

Alternate Three

0.016

P

o |
Eatl s s fonl o]

Step2



numbers
and grate
types that 3085V
have
K-charts:
1]
Grate
Coefficient
from 14
K-chart
(K)y:
Grate
capacity 0.3
inchs: [1]
Bypass
flow in -0.10
cfs:
Percent

captured: 13448

For additional information regarding Neenah Inlet Grate
Capacities, please contact joe Falle P.E., at (920)729.3653 or
email at ‘oseph.falle i neenahenterprises.com.

Program Methodology

If your Inlet is not capturing enough of the flow, same

1 .
impr P

 Utilizinz the imjiroved efficiency of vane style zrates Pz
12

= Improve spread of flow capture utilizing the Neenah
R=3599 Slotted Vane Drain System

ficant amounts of water utilizinz Neenah's

R-495 Vane Style Transverse Drainage Structure Series

Capyright © 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: |CrossRoad Engineers, PC

Praject
Name: Hillview - Section 3

Notes: sy 238

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
information is vitally important when selecting a grate type and
size for a given project.

—
| —— 0=-088 pengle
A
Where..,

« D = Depth of flow in feet

* Q = Channel flow in cfs (calculated)

* Z = Reciprocal of transverse slope (1/5T)

* § = Longitudinal slope

* N = Roughness coefficient at constant 0.016 {value for
concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter ane
of the remaining variables
and then press calculate:

= Depth of Flow (D)
 Total flow in cfs (Q)
» Spread of flow in feet

Step?2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.
Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart,
. Enter the "K" value in
the space provided.
4. Press Calculate.

|4

™

Step1

Alternate One Alternate Two  Alternate Three
Depth of S

flow in feet 0.126
®) 1
Transverse

Slope in » i

fefe. (sT): 00z

7

tongitudinal
Slope in
ft.jit. (SL):
2
Roughness
coefficient
(N):
{(value for
cancrete or
asphalt)
Total flow
In cfs {Q): 0.56 )
o]
Spreead of —r
flow in feet: 8.300

B Rt Gl et Gk e

Step2

0.0083

0.016 0.016 0.016



numbers
and grate
types thot 3065V
have
K-charts:
U]
Grate
Coefficient e
from 14
K-chart
[L43
Grate -
capacity 0.65
In cfs: [2}
Bypass
flow in -0.08
fs:
Percent

captured: 116.07

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or

email at joseph.falle@neenahenterprises.com.
Program Methodology

If your inlet is not capturing enough of the flow, some
imp) options includ

» Utilizing the improved efficiency of vane style prates Pz
112

* Improve spread of flow capture utilizing the Neenah
R-3599 Slotted vane Drain System

* Remove significant amounts of water utilizing Neenah's
R-4900 Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

I Company .
Name: CrossRoad Engineers, PC

Project
Name: Hillview - Section 3

Notes: str, 239

The Modified Manning Equation Is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
information is vitally important when selecting a grate type and
size for a given project.

__| —
L
Where...

* D = Depth of flow in feet

* Q = Channel flow in cfs {calculated)

» Z = Reciprocal of transverse slope (1/5T)

* S = Longitudinal slepe

* N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Step?

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

= Depth of Flow (D)
« Total flow in cfs (Q)
« Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
""Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.

. Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.

. Enter the "K" value in
the space provided.

4. Press Calculate.

~

w

Stepl

Alternate One Alternate Two  Alternate Three

Depth of e
flow In feet an7
ok 2]
Transverse

Slope in
foffe. (ST 0.02
2l

Longitudinal
Slope in
fegfe (s 00063
el
Roughness
coefficient
(N):
{value for
concrete or
asphalt}
Total flow
In cfs (Q): 045
21
Spread of S—
flow in feet: 5.850
m

Step2

0.016 0.016 0.016



numbers
and grate
types that 3065V
have
K-charts:
7

Grate
Coefficient —
from 14
K-chart
s
Grate -
capacity 0.5¢
In efs: (2]
Bypass
flow in 0.09
«fs:

Percent
captured: 12000

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
email at joseph.falle @ neenahenterprises.com,

Program Methodology

If your inlet is not capturing enough of the flow, some

impr P

o Utilizing the improved efficiency of vane style prates Py
12

e Improve spread of flow capture utilizins the Neenah
R-3599 Slotted Vane Drain System

iznificant amounts of water utilizing Neenah's

1 Vane Style Transverse Drainage Structure Series

Copyright @ 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: [CrossRoad Engineers, PC

Project
Name: Hillview - Section 3

Notes: . 244

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or cfs). This
information is vitally important when selecting a grate type and
size for a given project.

— — 0.56 ;010"
i =T ll-TZD'”S"'
Where...

» D = Depth of flow in feet

» Q = Channel flow in cfs {calculated)

 Z = Reciprocal of transverse slope (1/ST)

« § = Longitudinal slope

« N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

» Depth of Flow (D)
= Total flow in cfs (Q)
« Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.
Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.

Enter the "K" value in
the space provided.

4. Press Calculate.

5

w

Step1

One I Two U Three

Depth of —

flow in feet 0.15
®): [
Transverse
Slope in

./t (ST): .02
&)

Longltudinal
slope in
fr./ft. (SL): 0.0114
n
Roughness
coefficlent
(N):
(value for
concrete or
asphalt}
Total flow
In cfs {Q): 0.51
m
Spread of T
flow in feet: 1.500

Jed]
P v ol v el o

0.016 0.016 0.016

Step2



numbers
and grate
types that 3065V
have
K-charts:
6]
Grate
Coefficient .. ...
from 15
K-chart
®):
Grate e
capacity 0.84
incfs: 7]
Bypass
flow In 0.13
cfs:
Percent

captured: 125.48

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
email at loseph.falle /neenahenterprises.com.

Program Methodology

If your Inlet Is not capturing enough of the flow, some

impr p

» Utilizin; the imoroved efficiency of vane style prates Py

ove spread of flow capture utilizing the Neenah

R-3599 Slotted Vane Drain System

* Remove significant amounts of water utilizing Neenah's
R-¢

229 Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: CrossRoad Engineers, PC

Project
Name: |Hillview - Section 3

Notes: $ir. 245

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubsic feet per second or cfs). This
information is vitally important when selecting a grate type and
size for a given project.

0= 288 p¥agin

Where...

* D = Depth of flow in feet

* Q = Channel flow in <fs {calculated)

& Z = Reciprocal of transverse slope (1/ST)

¢ S = Longitudinal slope

* N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

» Depth of Flow (D}
o Total flow in cfs (Q)
* Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.
Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.
. Enter the "K" value in
the space provided.
4. Press Calculate.

[

W

Step1

Alternate One Alternate Two  Alternate Three

Depth af S—
flow in feet 015
o: 21
Transverse
Slope in
feffe. (ST o0z
]

Longitudinal
Slope in
Fe./fe. (SL):
6]
Roughness
coefficlent
{N):
(value for
concrete or
asphalt)
Total flow
In efs (Q): 0.56
21
Spreadof .. . -~
flow in feet: 7.500

R
Step2

0.0114

0.016 0.016 0.016



numbers
and grate

types that  3085-V
have
K-charts:
U]

Grate

Bypass
flow In -0.08 f
fs:

Percent
captured: 114.29

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at {920)729.3653 or
email at joseph.falle i neenahenterprises.com.

Prozram Methodology

If your Inlet Is not capturing enough of the flow, some

impr P

o Utilizing the improved efficiency of vane style crates Pz
1z

¢ Improve spread of flow capture utilizing the Neenah
R-3599 Slotted Vane Drain System

* Remove significant amounts of water utilizini: Neenah's
R-4294 Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: CrossRoad Engineers, PC

Project
Name: Hillview - Section 3

Notes: 8t 247

The Modified Manning Equation is used to calculate flow
velocities and volume (in cubic feet per second or cfs), This
information Is vitally important when selecting a grate type and
size for a given project.

—1.1 —
| 0= L8 g
abe

Where...

* D = Depth of flow in feet

* Q = Channel flow in cfs (calculated)

* Z = Reciprocal of transverse slope (1/5T)

* S = Longitudinal slope

* N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slopes. Enter one
of the remaining variables
and then press calculate:

* Depth of Flow (D)
 Total flow in cfs (Q)
® Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K"
value based on the
Longitudinal and
Transverse slapes
entered in Step 1.

. Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.

. Enter the "K" value in
the space provided.

4. Press Calculate.

N

w

Stept

Alternate One Alternate Two  Alternate Three

Depth of -
flow [n feet 0.123
®: )
Transverse
Slope In
fe/te. (ST .02
21
Longitudinal
Slope in
fe./ft. (SL):
Jii]
Roughness
caefficient
(N):
{value for
concrete or
asphalt)
Total flow
in cfs (Q): 077
m

0.014

0.016 0.016 0.016

Spread of .
flow in feet: 6.150

4]
Faial P R vl A o

Step2



aumbers
and grate
types that 3065V
have
K-charts:
m
Grate
Caefficient »
from 15
K-chart
x):
Grate
capacity D83
In cfs: [?)
Bypass
flow in 0.08
cfs:
Percent

captured: 107.78

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
email at joseph.falle @ neenahenterprises.com.

Program Methodology

If your Inlet is not capturing enough of the flow, some

B
impr p
» Utifizing the imoroved efficiency of vane style prates Py,

n2
= Improve spread of flow capture utilizingz the Neenah

R-3599 Slotted Vane Drain System

* Remove significant amounts of water utilizing Neenah's
R-44904 Vane Style Transverse Drainage Structure Series

Copyright © 2018 Neenah Foundry



Manning Equation Calculator

Company
Name: CrossRoad Engineers, PC

Project
Name: Hillview - Section 3

Notes: St 248

The Modified Manning Equation is used to calculate flow
velocities and volume {in cubic feet per second or cfs), This
information is vitally important when selecting a grate type and
size for a given project.

1 1 R
I i
2
o
Where...

* D = Depth of flow in feet

* Q = Channel flow in cfs (calculated)

* Z = Reciprocal of transverse slope (1/5T}

« S = Longitudinal slope

* N = Roughness coefficient at constant 0.016 (value for
concrete and asphalt)

Instructions

Step1

Enter the Longitudinal and
Transverse Slapes. Enter one
of the remaining variables
and then press calculate:

* Depth of Flow (D)
* Total flow in cfs (Q)
 Spread of flow in feet

Step2

To Calculate flow capture of
specific Neenah Grates,
select a catalog number and
grate style from the K Chart
drop-down.

1. Select the catalog
number for the
appropriate "K" chart
and from the chart
"Determine the "K*
value based on the
Longitudinal and
Transverse slopes
entered in Step 1.

. Derive the Grate
Coefficient by plotting
the Transverse Slope
(ST) and Longitudinal
Slope factors onto the
K Chart.

. Enter the "K" value In
the space provided.

4. Press Calculate.

»

93

Step1

\ Two Three

Depth of e
flow In feet 0.124
®): [2)
Transversa
Slope in e
fe/fe. (sT): 202
2]

Longitudinal
slope in
fefie. (SU: L)
4]
Roughness
coefficient
(N):
(value for
concrete or
asphalt)
Tatal flow
in efs (Q): 0.74
Jta}
Spread of i e e e —

flow In feet: 6.050 i
4l

0.016 0.016 0.016

Step2



numbers
and grate
types that  3085.v
have
K-charts:
6]
Grate
Coefficient
from 15
K-~chart
«):
Grate -
capacity 083
In cfs: [7]
Bypass
flow in 0,09
ofs:
Percent

captured: 11z.18

For additional information regarding Neenah Inlet Grate
Capacities, please contact Joe Falle P.E., at (920)729.3653 or
email at joseph.falle(i neenahenterprises.com.

Program Methodology

If your Inlet is not capturing enough of the flow, some

impr P

 Wiilizing the improved efficiency of vane style prates Pz
112

* Improve spread of flow capture utilizing the Neenah
R-3599 Slotted Vane Drain System

= Remove significant amounts of water utilizing Neenah's
R-4299 Vane Style Transverse Drainage Structure Series

Copyright ® 2018 Neenah Foundry
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